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PREFACE. 


Tre Report, of which this is the first volume, will, in a series of 
treatises, give the scientific results of the Second Norwegian Arctic 
Expedition in the ‘Fram’ 1898—1902, under the command of Capt. OTTo 
SVERDRUP. 

For this Expedition the Norwegian Governnient lent the above-men- 
tioned vessel, which is specially constructed for and adapted to Arctic 
exploring, and which, on the First Expedition 1893—1896 under the 
leadership of Friptsor NANSEN, proved to possess such excellent qualities. 

The Storthing granted the sum of 20 000 Kroner for requisite repairs 
to the ship and for alterations that were found necessary ın her super- 
structure. 

All other expenses, reaching an aggregale sum of 216250 Kroner, 
were generously defrayed by three gentlemen interested in Arctic explo- 
ration, viz: Consul Axe. Heiserc and the brothers, Messrs AmunD and 
ELLEF Rinenes, brewers of this city; the same three men, whose generous 
support rendered possible the first Arctic expedition in the ‘Fram’. 

Among the members of the Expedition worthy of special notice are 
those that have procured the scientific material that will be dealt with 
in this Report, viz: Lieut. (now Captain) Vicror Baumann, R. N. (second 
in command), Lieut. (now Captain of Cavalry) Gunnar IsAcHSEN (geo- 
‘grapher and cartographer), Mr. PER Scuel, assistant in the Mineralogical 
Institute, Christiania (geologist and paleontologist), Mr. HERMAN GEoRG 
Simmons of the Lund University (botanist) and Mr. Epwarp Bay, of the 
Copenhagen University (zoologist). 

As will appear from the various treatises, several of these scientists 
took part in other investigations than those appertaining to their special 
branches. 

On 24 June 1899 the Expedition left Christiania, and already in 
August the same year were able to commence the scientific exploration 


— 
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of the Foulkefjord, on the west coast of Greenland (78°20’ N. lat.). On 
the 17* August, however, the ‘Fram’ off Cape Sabine, was stopped in 
her progress by the ice and the Expedition therefore went into winter- 
quarters in Rice Strait. The autumn was passed in making sledge- 
excursions on the inland ice of Ellesmere Land and in mapping out and 
exploring the inner branches of Hayes Sound. In the spring of 1899 
two sledge-excursions were undertaken across Ellesmere Land to the 
west coast, and the mapping out of Hayes Sound was completed. The 
summer, however, proved so unfavourable that it was impossible to ad- 
vance in a more northerly direction. Capt. SvERDRUP therefore decided to 
force his way through Jones Sound and to go into winter-quarters with 
the ‘Fram’ in Havnefjord, to the south of Ellesmere Land, where sur- 
veying and scientific research were continued until 16" November. 

In 1900, from the beginning of February until the middle of June, 
sledge-excursions were undertaken from the winter-quarters in a northerly 
direction (81° n. lat.) and towards the west (98° w. long.) and as soon 
as the ice broke up, dredging commenced. In August the ‘Fram’ was 
able to steam westward through Jones Sound to Belcher Channel and 
through the Cardigan Straits, whereupon the ship went into winter-quar- 
ters in Gaasefjord (76° 48’ n. lat., 89° w. long.). 

In the middle of March 1901 sledge-excursions were recommenced 
and were continued until the middle of June, the land being explored 
and mapped out up to 79° 30‘ n. lat., and 106° w. long. 

From 24: of June until 19 July, dredging was carried on in Jones 
Sound, from which latter date until the ensuing 7tk Aug., North Devon, 
to the south of the winter-quarters, was explored. On account of ice 
obstruction, the ‘Fram’ could not advance far, but had to go into win- 
ter-quarters at no great distance from those of the previous year. In the 
spring of 1902 the land was explored up to 81°37’ n. lat. as also Elles- 
mere Land and North Devon. During the summer, dredgings were 
undertaken in Jones Sound and neighbouring waters. 

On 6% Aug. 1902 the Expedition left Jones Sound, touched at God- 
havn, Greenland on 17tb Aug. and returned to Norway on the 19% Sept. 
1902. 

The Expedition had explored and mapped out vast tracts of land 
hitherto unknown and brought home excellent scientific material based 
on a series of meteorological observations, together with abundant botani- 
cal, zoological, paleontological, mineralogical and geological collections 
and some magnetic observations. 
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The botanical collections made by Mr. H. G. Simmons and the 
geological and paleontological collections made by Mr. P. Scuer prove 
to be of vast scientific value. 

On the return to Norway, the leader of the Expedition, Capt. OTTo 
SVERDRUP, under the title “New Land, Four Years in the Polar Regions,‘ 
published a popular narrative of the doings of the Expedition, which 
book has been translated into several languages. 

The Society of Arts and Sciences of Christiania, has undertaken the 
revision of the material, the pecuniary means with great liberality being 
provided by the trustees of the Fridtjof Nansen Fund for the Advancement 
of Science 

As Editing Committee, the Society of Arts and Science elected Prof. 
Dr. W. C. Broccer, Prof. Dr. R. CoLtert, Prof. Dr. G. Gutprers, Prof. 
Dr. H. Moun, and Prof. Dr. N. Wire, and these gentlemen appointed as 
Managing Editor the energetic geologist of the Expedition Mr. P. Scheı. 

Mr. Scuer succeeded in inducing a number of eminent specialists in 
various countries to join in the work, and the treatises began to appear 
in print; he, however, was seized with a severe illness and after long 
suffering the promising career of this amiable and talented scientist 
came a close on 1* Nov. 1905. 

The Editing Committee then entrusted to their fellow member of 
Committee, Professor Witte, the publication of the remaining sections 
of the scientific results of the Expedition. 

The Repurt of the Second Norwegian Arctic Expedition in the Fram 
1898—1902 will be published in numbers or parts, at indefinite periods, 
containing a series of special treatises in the order in which they are 
made ready for the press. 


The first volume contains the following treatises: 


No. 1. A. G. Natuorst, Die oberdevonische Flora des Ellesmere-Lands. 

— 2. H. G. Simmons, The Vascular Plants in the Flora of Ellesmere 
Land. | 

— 3. Emsr. STRAND, Coleoptera, Hymenoptera, Lepidoptera and 
Araneae. 

— 4, H. Moun, Meteorology. 

The second volume contains the following treatises: 

No. 5. Gunnar Isacusen, Astronomical and Geodetical Observations. 

— 6. ÅksEL S. STEEN, Terrestrial Magnetism. 

— 7. E. Kirti, Die Triasfossilien vom Heureka Sund. 


No. 


8. 


9. 


10. 
11. 
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OQ. NorpGaaRD, Bryozoa. 


E. Rostrur. Fungi. 


Eınar WAHLGREN, Collembola. 


N. Bryan, Bryophyta. 
Christiania April 1907. 


W. C. Brøgger. 
H. Mohn. 


R. Collett. G. Guldberg. 
N. Wille. 
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Einleitung. 


Von den Sammlungen, die von der zweiten norwegischen Polarexpe- 
dition an Bord der „Fram“, unter Leitung des Kapitäns Otto SVERDRUP, 
zusammengebracht wurden, nehmen die geologischen und paläontolo- 
gischen einen hervorragenden Platz ein. In denselben kommen auch 
Pflanzenfossilien vor, und als ich im September 1902 Kristiania besuchte, 
um Kapitän SvERDRUP und seine Begleiter bei der Rückkehr von ihrer 
kühnen und erfolgreichen Fahrt zu begrüssen, fragte mich Professor 
W. C. BrøGGER, ob ich geneigt wäre, die betreffenden Fossilien zu unter- 
suchen und zu beschreiben. Ich wollte selbstverständlich einige derselben 
sehen, bevor ich eine definitive Antwort gab; und es gelang Herrn Kan- 
didat P. Scuer, dessen unermüdlicher Energie wir das Zusammenbringen 
der geologischen und paläontologischen Sammlungen verdanken, einige 
Kisten aus dem Lastraum der „Fram“ hervorzuholen und zu öffnen. An 
einigen Stücken, die nun zum Vorschein kamen, glaubte ich Abdrücke 
von Archaeopteris Archetypus Schmalh. oder von einer damit nahe ver- 
wandten Art zu erkennen, und sprach deshalb schon damals die Mei- 
nung aus, dass es sich um oberdevonische Pflanzenfossilien handele. 
Da ich kurz vorher die Beschreibung der oberdevonischen Flora der 
Bären-Insel vollendet hatte!, war ich selbstverständlich sehr gespannt 
zu erfahren, wie die entsprechende Flora von Ellesmere-Land zusammen- 
gesetzt sein könnte, und ich konnte deshalb nicht umhin, die Ausführung 
der erwünschten Beschreibung der Pflanzenfossilien zu versprechen. Ich 
wurde allerdings etwas erschrocken, als ich kurz darauf 20 Kisten, deren 
Gesamtgewicht etwa 1200 Kilogramm betrug, aus Kristiania empfing. 
Diese Sendung enthielt allerdings auch andere Sammlungen von Pflanzen- 
fossilien als die oberdevonischen, nämlich Tertiärpflanzen teils aus der 


ı A. G. Natnorst, Zur oberdevonischen Flora der Bären-Insel. K. Svenska Vetensk. 
Akademiens Handlıngar, Bd. 36, No. 3. Stockholm 1902. 
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Insel Disco, teils auch aus Ellesmere-Land; letztere bieten wegen ihres 
guten Erhaltungszustandes ein ganz besonderes Interesse. Es ist mir 
nämlich gelungen, die blatttragenden Zweige von Sequoia Langsdorfii 
u. 8. W. aus dem pflanzenführenden Gestein (kohligen Thon) heraus- 
zuschlammen, so dass man dieselben ebenso gut wie Herbar-Exemplare 
rezenter Pflanzen untersuchen kann!. 

Obschon also die Sendung nicht ausschliesslich devonische Pflanzen- 
fossilien enthielt, waren diesen doch zahlreich genug, da sie nicht 
weniger als 16 Kisten füllten. Die Zahl der Arten zeigte sich allerdings 
gering, Herr Scner hat aber den ganz richtigen Weg eingeschlagen, da 
er, eben weil er nicht selbst Fachmann auf diesem Gebiete war, so viel 
wie möglich mitgenommen hat. Diesem Umstand haben wir es zu ver- 
danken, dass, trotz der Einförmigkeit dieser Flora, doch interessante 
Exemplare zum Vorschein gekommen sind, die unsere bisherige Er- 
fahrung in einigen Fällen erweitern. A. E. NorpenskiöLD hat seiner 
Zeit auf ähnliche Weise gesammelt und dabei viele sehr bemerkens- 
werte Funde gemacht, die später bei der Bearbeitung der Materialien 
seitens OswaLp Heers zum Vorschein kamen und von ihm beschrieben 
wurden. 


Das Vorkommen der Pflanzenfossilien. 


Über das Vorkommen der devonischen Pflanzen in Ellesmere-Land 
hat. mir Herr Scner folgende Mitteilung gemacht. 

„Die Gebirge mit schwacher Böschung, die das Innere des Gänse- 
fjords (Gaasefjorden) umgeben, sind grösstenteils von Sandsteinen auf- 
gebaut, die aber nur selten in den Steilabhängen und in den Flussbetten 
blossgelegt und zugänglich sind. An einigen dieser Lokaliläten habe ich 
Fossilien gefunden, und zwar an den Stellen, die an umstehender 
Kartenskizze Fig. 2 mit 1, 2, 3, 4 und 5 bezeichnet sind. 

„Der Sandstein, dessen Mächtigkeit wenigstens 600-700 Meter be- 
trägt, hat ein flaches Fallen gegen NNW. Etwas südlich des auf der Kar- 
tenskizze (Fig. 2) dargestellten Gebiets und nach der Mündung des Fjordes 
hin ruht er mit konkordanter Lagerung auf eine Reihe von Kalksteinen 
und Schiefern, die ziemlich reich an Tierfossilien sind. Nach der Be- 
stimmung Dr. JoHan Kırrs kündigen diese Fossilien einen hohen mittel- 
devonischen oder sogar oberdevonischen Horizont an. 


ı A. G. Natnorst, Sverdrups polarexpedition 1898—1902. Ymer 1902, p. 533, 
Fussnote. ' 
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„Die untersten 300—400 Meter des Sandsteins werden von hellen 
Quarzsandsteinen aufgebaut, die nur hier und da vereinzelte, einige 
Dezimeter mächtige Konglomeratschichten enthalten. Die Gerölle der 
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Fig. 1. Geologische Kartenskizze der Ellesmere- und Heiberg-Inseln. 
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Konglomerate sind klein und bestehen aus Quarz, öfters auch aus Thon- 
eisenstein. 

„An der auf der Kartenskizze mit 6 bezeichneten Lokalität und über 
der mittleren Höhe des Sandsteinprofils im inneren Teil des Gänsefjords 
kommt ein konglomeratartiger Sandstein vor, der eine Menge von schlecht 
erhaltenen Lamellibranchiaten — vielleicht Modiola angusta — neben 
häufigen Resten von Holoptychius und Coccosteus und dazu noch un- 
bestimmbare Zweigabdrücke enthält. 

„Weiter gegen das innere Ende des Fjordes ist ein zugängliches 
Profil an zwei Bachfurchen blossgelegt. Die südlichste derselben ist auf 
der Kartenskizze mit 1 bezeichnet. 
So weit man aus dem Fallen der 
Schichten — das Gebiet zwischen 
2 > den beiden Lokalitäten ist von Schutt 
Lx bedeckt — schliessen kann, gehört 
die Fundstätte 3 zu demselben Ni- 
veau wie 1. 

„Die Fundståtte 2 liegt unmittel- 
bar über dem Profil bei 1. 

„Dieses Profil zeigt zu unterst 
einen feinkörnigen, weissen Quarz- 
sandstein (A auf der Profilskizze 
> Fig. 4, der von einer mergel- 

8 artigen Thonmasse bedeckt wird. 
6 Dann folgen zwei Bänke von hellem 

Quarzsandstein, die durch unreinere 
Sandsteine und z. T. auch durch 

dunkle, sandige und glimmerreiche 
Schiefer von einander getrennt sind. 
Die Måchtigkeit dieser Partie (B auf 
der Skizze) durfte etwa 40 Meter betragen. | 

„Nun folgt eine Schichtenreihe, die hauptsächlich von reinen, hellen 
Quarzsandsteinen, jedoch auch von dünnen, gewöhnlich nur wenige 
Centimeter mächtigen, sandıgen Schiefern und ausserdem von verein- 
zelten Konglomeratschichten aufgebaut ist. Diese Konglomerate sind 
den vorher erwähnten im untersten Teil des Sandsteins ähnlich und 
sind ebenfalls von kleinen Quarz- oder Thoneisensteingeröllen zusammen- 
gesetzt. 

„Diese Schichtenreihe, deren Gesamtmächtigkeit etwa 50 Meter be- 
trägt, wird von einer ähnlichen etwa 0,2 Meter mächtigen Konglomerat- 


z 


Fig. 2. Fossilfundstätten im innersten 
Teile des Gänsefjordes. 
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schicht abgeschlossen und von einer etwa 2—3 Centimeter mächtigen 
Schicht von glänzenden anthracitartigen Steinkohlen bedeckt. Dünne 
Streifen ähnlicher Kohlen kommen übrigens an mehreren Stellen der 
beschriebenen Schichtenreihe vor. 

„Nun folgt, über der erwähnten Kohlenschicht, eine etwa 15 Meter 
mächtige Bank von hellem Quarzsandstein, in deren unterem Teil nuss- 


P. Schei phot, 
Fig. 3. Rechts: Schlucht mit Fossilfundstälte 1, Gänsefjord. 


und eigrosse Konkretionen in Reihen geordnet sind und grade da, wo 
sich der Bach zu einem Wasserfall anstaut, aus der senkrechten Steil- 
wand des Sandsteins hervortreten. 

„Höher oben ist alles vom Schutt bedeckt. 

„Etwa in der Mitte der Schichtenreihe kam in der südlichen Wand 
des Profils, bei C, unmittelbar unter einer Bank von Sandstein eine 
lenticulare, seitwärts auskeilende, schwarze Schieferpartie vor. Die Länge 
derselben betrug 5 Meter, die grösste 
Mächtigkeit nur etwa 0,5 Me- 
ter. Die Hauptmasse, d. h. die 
oberen drei Viertel des Schiefers, 
war beinahe fossilleer, während 
die untersten 0,1—0,2 Meter reich 
an Pflanzenfossilien waren, die 
allerdings hauptsächlich aus Ab- 


drücken langer, unverzweigter fig. 4. Profil bei Fossilfundstatte 1. 
Stiel- oder Stengelreste bestanden, Gänsefjord. 
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zwischen denen aber auch verzweigte Stielreste und Blätterabdrücke er- 
schienen. 

„Alles von diesem Schiefer, was ohne all zu grosse Wegräumungs- 
arbeiten zugänglich war, wurde von uns herausgenommen und in mehr- 
tägiger Arbeit von 2—3 Männern weggeführt und an Bord gebracht. 

„Die Fossilreste beschränkten sich nicht auf diesen Schiefer allein, 
vielmehr wurden auch im Sandstein der Abteilung C undeutliche Pflanzen- 
reste beobachtet, und in den Konglomeraten kamen vereinzelte Bruch- 
stücke von verwitterten, bunten Fischschuppen vor. 

„Einige Tage nachher — im Spätherbste 1900 — entdeckten wir 
einige .z. T. recht grosse und zusammengehäufte Stammabdrücke in 
einem glimmerreichen, unreinen Sandstein, etwas oberhalb der obersten 
Bank des Profils bei 1, aber etwas weiter nördlich, und zwar in einer 
hervortretenden Partie des anstehenden Gesteins. Diese Lokalität ist 
die Fundstätte 2. 

„Die Fundstätte 3 ist eine Wand von anstehendem Gestein, das im 
Flussbett am Galgeodde (Galgenkap) entblösst ist. 

„Zwischen zwei Bänken grauen Sandsteines kam hier eine, wie es 
scheinen wollte, lenticulare Partie eines schwarzen Schiefers vor, dessen 
grösste Mächtigkeit etwa 2 Meter betrug. Er keilte gegen Westen aus, 
während die Fortsetzung gegen Osten unter losen Schuttmassen ver- 
borgen war. 

„Die Fossilreste an dieser Stelle waren ähnlicher Art wie bei 1, und 
sie kamen auch wie dort hauptsächlich in der untersten Partie des 
Schiefers vor. 

„Wie oben schon bemerkt, ruht die ganze Sandsteinreihe auf 
Schichten, die zu einer hohen Abteilung des Mitteldevons oder sogar 
zum Oberdevon gerechnet werden müssen. Über die obere Grenze der 
Reihe kann ich. mich dagegen nicht äussern. 

„Der Sandstein ist, mit flachem Fallen gegen WNW, von der Renn- 
tierbucht (Renbugten) bei Hell Gate, am Nordstrand (Nordufer) an der 
Nordküste vorbei, his an die Ostseite des Eingangs in den Eidsfjord an- 
stehend gefunden. Westlich des Eidsfjords treten Kalksteine auf, die 
am Store Bjernekap (Grossen Bärenkap) Carbonfossilien enthalten. Ich 
fand keine Gelegenheit, die Grenze zwischen den beiden Formationen 
festzustellen. 

„Dieselbe Sandsteinablagerung tritt ferner an der Südseite des Bay- 
Fjords auf. Ich glaubte hier dieselben undeutlichen Fossilreste und bitu- 
minösen Streifen ın den lichtgrauen Sandsteinen wie an den Fundstätten 1 
und 3, ja sogar auch dieselbe Blätterabdrücke wie an diesen Lokali- 
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täten in den zwischenliegenden dünnen Schiefern erkennen zu können. 
Leider konnte ich bei der Vorbeifahrt keine Zeit für die Einsammlung 
der Fossilien disponieren. 

„Wie viel oder wie wenig der übrigen längs des ganzen Eureka- 
sundes auftretenden Sandsteinablagerungen von diesem Alter ist, kann 
ich nicht sagen. Verschiedene über diese ganze Gegend gemachte 
Funde von Fossilresten mesozoischen Alters machen es aber wahrschein- 
lich, dass die Hauptmasse der dortigen Sandsteine jünger ist.“ 

Zu dieser ausführlichen Mitteilung habe ich nichts anderes hinzu- 
zufügen, als dass die Behauptung des Herrn Scheı, die Fossilreste der 
Lokalitäten 1 und 3 enthielten dieselben Arten, vollkommen richtig ist. 
Doch habe ich auf den Tafeln die Abbildungen nach den einzelnen Lo- 
kalitåten geordnet. 
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Beschreibung der Arten. 


Lyginodendron J. Gourlie. 


Mit diesem Namen wurden von J. GouRLIE seiner Zeit einige durch 
die unten zu erwähnende Skulptur ausgezeichnete Abdrücke von Rinden- 
flächen beschrieben. Als WiLLIAMSON später einige Stammreste mit noch 
erhaltener Struktur untersuchte, konnte er darlegen, dass die Skulptur 
der von Gourlie beschriebenen Gegenstände durch den eigentümlichen 
Bau gewisser Rindenlagen bedingt war. Die parenchymatische Grund- 
masse der Rinde war nämlich durch radiale, hin und her gebogene, mit 
einander anastomosierende Platten von Stereiden durchsetzt, die also 
spindel- oder linsenförmige Stücke der Grundmasse umschlossen. Da 
diese Grundmasse bei der Fäulnis oder Fossilwandelung zerstört, während 
die Stereidenplatten als mehr widerstandsfähig dagegen aufbewahrt wur- 
den, müssen die Abdrücke solcher Rindenplatten die von GoUrLIE be- 
schriebene Skulptur erhalten. WırLıanson führte deshalb den von ihm 
beschriebenen Stamm, der diese Struktur der Rinde zeigte, als Lygino- 
dendron Oldhamianum auf”. 

Es hat sich aber später erwiesen, dass auch andere Stämme von 
verschiedener systematischer Stellung einen analogen Bau der Rinde 
haben können. Während WırLıamsons Lyginodendron Oldhamianum 
zu den Farnen oder Cycadophytenfarnen (Cycadofilices) gerechnet wird, 
kommt nämlich ein lyginodendroider Bau der Rinde auch bei Lepido- 
phyten, ja mitunter sogar bei Calamariaceen vor. PoTonıE hat deshalb 
mit Recht? die von WırLıamson beschriebenen Stammreste mit noch 
erhaltener Struktur als Lyginopteris bezeichnet, während Lyginoden- 
dron für Rindenplatten im allgemeinen — oder Abdrücke derselben — 
mit der erwähnten Aussenskulptur behalten wird. Dieser Name ist selbst- 
verständlich provisorisch und sagt nichts über die systematische Stellung 
der betreffenden Reste. 

1 WırLLıamson, On the organisation of the fossil plants of the coal-measures. Part 4. 


Phil. Transactions. 1873, p. 377. 
2 Poronif, Lehrbuch der Pflanzenpalaeontologie. Berlin 1899. 
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Lyginodendron Sverdrupi n. sp. 
Taf.1, Fig.1; Taf.2, Fig.1 und 2. 


Von den beiden Lokalitäten 1 und 3, insbesondere aber von jener, 
hat Herr Schet mehrere Stücke lyginodendroider Rindenplatten mit- 
gebracht, die sowohl durch ihre Grösse wie durch ihren Bau von den 
schon bekannten beträchtlich abweichen. Was die Grösse derselben be- 
tnfft, so liegen ausser den abgebildeten andere vor, die noch grössere 
Dimensionen ankündigen. Es lässt sich also nicht bezweifeln, dass es 
sich um Rindenreste einer baumartigen Pflanze handelt. Sämtliche 
Stücke stimmen hinsichtlich ihres Baues mit einander überein, obschon 
sie im allgemeinen mehr oder weniger zerrissen sind. Es ist nämlich 
offenbar, dass die leeren Räume zwischen den mutmasslichen Stereiden- 
platten als Ausgangsstellen fernerer Risse und Zerstörungen gedient 
haben, weshalb die ursprüngliche Form dieser Räume nur hier und da 
zu erkennen ist. Man dürfte jedoch annehmen können, dass dieselbe 
auf Taf. 1, Fig. 1, links und auf Taf. 2, Fig. 2, unten zum Vorschein 
kommt. 

Von den hisher beschriebenen lyginodendroiden Rindenplatten wei- 
chen die vorliegenden dadurch ab, dass das parenchymatische Grund- 
gewebe sehr zurückgedrängt ist, d. h. die (Stereiden-)platten, die übrigens 
mehr in tangentialer als in radialer Richtung entwickelt zu sein scheinen, 
walten bedeutend vor, während sie sonst gegen das Grundgewebe zurück- 
zutreten pflegen. Doch bildet WırLıamson auf seiner Tafel 27 zwei 
Dictyoxylon-Sticke (Fig. 28 und 29) ab, bei denen das Grundgewebe 
ebenfalls sehr zurückgedrängt zu sein scheint, obschon allerdings bei 
weitem nicht in solchem Grade wie bei den vorliegenden Exemplaren. 
Was diese betrifft, sei übrigens bemerkt, dass die (Stereiden-)Platten 
stark verkohlt'sind und eine eigentümliche långsrunzelige Skulptur be- 
sitzen. 

Da ähnliche Rindenplatten meines Wissens bisher nicht bekannt 
waren, wandte ich mich an die Herren R. ZEILLER in Paris und A. C. 
SEWARD in Cambridge, um zu erfahren, ob sie wohl etwas Ähnliches 
gesehen hätten. Herr ZeiLLer teilte mir mit, dass er keine ähnlichen 
Gegenstände kenne, sprach aber wegen des Iyginodendroiden Baues 
und der sonstigen Beschaffenheit derselben die Meinung aus, dass es 
sich am wahrscheinlichsten um Reste von Farnen oder Cycadophytenfarnen 
(Cycadofilicineen) handeln dürfte, und dass er zunächst an Stämme vom 
Typus der Sphenopteris Hoeninghausii oder Sph. distans denke, die 
ja als wahrscheinlich zu den Cycadofilicineen gehörend aufgefasst werden. 
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Herr SEWARD schrieb, dass die Abbildungen ihn etwas an einen grossen 
Abdruck auf einer Sandsteinplatte aus den Coal-Measures erinnere, der 
zu Sigillaria oder Lepidodendron gehören dürfte. Da aber, wie oben 
erwähnt, ein lyginodendroider Bau bei ganz verschiedenen Pflanzen vor- 
kommen kann, lässt sich selbstverständlich nichts Bestimmtes über die 
systematische Stellung unseres Lyginodendron Sverdrupi folgern. 

Es dürfte jedoch das wahrscheinlichste sein, dass es sich hier um 
Reste von Farnen oder Cycadophytenfarnen handelt, da ja keine Lepido- 
phyten oder Calamitaceen hier vorkommen. Endgiltig wird eine solche 
Schlussfolgerung allerdings nicht, denn die Abwesenheit der erwähnten 
Fossilien kann ja eine zufällige sein. Wir müssen also gegenwärtig die 
Frage über die systematische Stellung der betreffenden Gegenstände 
offen lassen. 

Vorkommen. Lokalitét 1 und 3, besonders an jener. 


Lyginodendroide Rinde. 
Taf. 7, Fig. 5, 6. 


Das Exemplar besteht aus dicht gedrängten, hin und her gebogenen, 
mit einander zuweilen anastomosierenden, kaum millimeterbreiten ver- 
kohlten Bändern, die bei Vergrösserung (Fig. 6) feine Längsstreifen zeigen. 
Der Fossilrest dürfte als eine Rindenplatte mit lyginodendroidem Bau 
aufgefasst werden kénnen. 

Vorkommen. Lokalität 3. Ein einziges Exemplar. 


Stengelreste von unbestimmter systematischer Stellung. 


A. 
Taf. 4, Fig. 1. 


Fragment eines breiten Stengels, mit ziemlich regelmässiger Längs- 
rippung, infolgedessen man sogar an einen Asterocalamites-Rest denken 
könnte. Da aber keine Gliederung vorhanden ist — was ja freilich nur 
durch die fragmentarische Beschaffenheit des Stückes bedingt sein kann 
— lässt es sich nicht entscheiden, ob diese Ähnlichkeit eine zufällige ist 
oder nicht. Um eine calamatoide Knorria handelt es sich jeden- 
falls nicht. | 

Vorkommen. Lokalität 1. 
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B. 
Taf. 4, Fig. 2. 


Auch über diesen Rest lässt sich wenig sagen. Die Rippen sind in 
der Wirklichkeit etwas regelmässiger als die Abbildung wiedergiebt. Die 
Ähnlichkeit mit einer calamitoiden Knorria ist etwas grösser, ohne dass 
es jedoch eine zu sein scheint. 

Vorkommen. Lokalität 2. 


C. 
Taf. 4, Fig. 3, 4. 


Die beiden Abbildungen stellen verschiedene Teile eines und des- 
selben etwa 47 Centimeter langen Stammstücks vor. Sie dürften wohl 
als die zusammengepressten Ausfüllungen eines Markrohrcylinders mit 
dem Abdruck des umgebenden Holzes betrachtet werden können. An 
der Partie Fig. 4, die den unteren Teil des Stammstücks darstellt, ist 
der Abdruck des Holzes auf den beiden Seiten des Markrohrs zu sehen, 
während es an der Partie Fig. 3 auf der rechten Seite fehlt. Die Aus- 
füllung des Markrohrs zeichnet sich sowohl durch unregelmässige Längs- 
streifen wie besonders durch transversal gestellte, mitunter gabelige und 
mit einander anastomosierende Eindrücke aus, die in einigen Partien 
noch schärfer zum Ausdruck kommen, als die Zeichnungen zeigen’. 
Wir haben es also zweifelsohne mit einem Stamme zu thun, dessen 
weite Markrohrausfüllung eine Artisia-ähnliche Skulptur besessen hat 
und der wohl also von einem Cordaites oder von einer mit diesem ver- 
wandten Gattung stammt, was nicht befremden kann, da Cordaites 
schon vorher als im Devon vorkommend angegeben ist. 

Vorkommen. Lokalität 2. 


D. 
Taf. 5, Fig. 1. 


Es ist wahrscheinlich, dass dies Stammstück, das mit dem vorigen zu- 
sammen gefunden ist, zu derselben Art gehört, obschon die transversalen 
Eindrücke fehlen, was vielleicht davon abhängt, dass die unmittelbar 
an das Markrohr grenzende Fläche des Holzes zerstört war, weshalb es 


— » 
— soe a ee 


‘ Da die Eindrücke auf der rechten Seite der Fig. 4 etwas an die Risse der 
Kohle von stark verkohlten Stämmen erinnert, will ich besonders hervorheben, 
dass es sich nicht um solche Risse handelt, 
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sich um den Abdruck einer angrenzenden Holzschicht handelt. Ich ver- 
mute dies, weil das Stück C stellenweise "Andeutungen einer ähnlichen 
Längsskulptur zeigt. 

Vorkommen. Lokalität 2. 


E. 
Taf. 5, Fig. 2. 


Stengelstück mit Ast, vielleicht eines Farnes. 
Vorkommen. Lokalitat 3. 


F. 
Taf. 5, Fig. 3. 


Stengelrest mit lyginodendroider oder sogar tylodendroider Skulptur. 
Vorkommen. Lokalität 3. 


G. 
Taf. 5, Fig. 4, 5. 


Stachelige Stengelreste, wie sie häufig im Culm und im Ober- 
devons vorkommen. Am Exenplar Fig. 4 ist die Austrittstelle eines 
Astes angedeutet. Diese Reste rühren wohl von Farnen oder Cycadophy- 
tenfarnen her. 

Vorkommen. Lokalität 3. 


Archaeopteris Dawson. 


Archaeopteris Archetypus Schmalhausen. 
Taf. 1, Fig. 2-5; Taf. 2, Fig. 3—5; Taf. 6, Fig. 1—16. 

Archaeopteris Archelypus ScHMALHAUSEN, Ueber devonische Pflanzen aus dem 
Donetz-Becken S. 22, Taf. 1, Fig. 9; Taf. 2, Fig. 15-22. (Mém. Com. Géol. Vol. 8, 
No. 3. St. Petersburg 1894). 

Archaeopteris Archetypus NatHorst in Sverdrup, Nyt Land, Vol. 2, S. 369. 
(Textfigur). | 

Die grosse Übereinstimmung, die zwischen den Exemplaren des 
Ellesmere-Landes und den von SCHMALHAUSEN abgebildeten aus dem 
Donetz-Becken zu bestehen scheint, dürfle zu der Annahme berechtigen, 
dass es sich um dieselbe Art handelt. Doch habe ich hier keine fertilen 
Exemplare mit so vollkommen einseitig gestellten Sporangien wie die 


— ee eee 
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von SCHMALHAUSEN auf seiner Taf. 2, Fig. 19—21 abgebildeten beob- 
achtet, und ebensowenig habe ich fertile Fiederchen gefunden, die nur 
an ihrem unteren Teile die Sporangien tragen, während ihre Spitze 
noch blattartig ausgebildet ist. Es ıst aber hiebei zu bemerken, dass 
ich überhaupt keine fertilen Fiedern in Verbindung mit sterilen beob- 
achtet habe, weshalb ich also nicht zu behaupten wage, dass fertile Fie- 
dern von der betreffenden Art vorliegen. Denn es ist ja möglich, dass 
sie sämtlich zu Archaeopteris fissilis gehören. Überhaupt sind die fer- 
tilen Fiedern meistens recht schlecht erhalten. 

Dass SCHMALHAUSENS Angabe über die einseitige Stellung der Spo- 
rangien ganz richtig ist, davon habe ich mich an Exemplaren aus Donetz 
überzeugen können, die ıch durch die Liebenswürdigkeit des Herrn Aka- 
demikers Tu. TscHERNYSCHEW aus dem Museum der Kaiserl. Akademie 
der Wissenschaften zu Petersburg zum Vergleichen bekommen habe. 
Die Sporangien sind überdies relatıv lang und schmal. 

SCHMALHAUSEN hebt als besondere Eigentümlichkeit bei Archaeop- 
teris Archetypus den Umstand hervor, „dass die Fiederchen quer an 
der Spindel und spiralförmig, höchst wahrscheinlich nach 2/6 Divergenz 
angeheftet gewesen sind“. Die Belegstücke, die als Beweise für eine 
solche Annahme dienen sollen, erscheinen aber kaum überzeugend. Wenn 
man die Grösse der Fiederchen und die Schmalheit der Spindel (der 
Fieder), besonders gegen die Spitze derselben hin, bedenkt, so ist es ja 
verständlich, dass die Fiederchen, auch wenn sie den Seiten der Spindel 
angeheftet sind, sich leicht über dieselbe biegen können. 

SCHMALHAUSENS Abbildungen beziehen sich ja sämtlich auf Bruch- 
stücke apicaler Teile der Fiedern. Sie entsprechen etwa unseren Exem- 
plaren auf Taf. 1, Fig. 4 und auf Taf. 6, Fig. 9, 14 und 15. Was das 
Exemplar Fig. 9 betrifft, so kann man jedoch sehr deutlich beobachten, 
dass die Fiederchen entgegengestellten Seiten der Spindel angeheftet 
sind (Fig. 12 und 13 vergrössert), und wenn man ferner die Exemplare 
Taf. 6, Fig. 8 und 10 betrachtet, deren Fiederchen beinahe gegenständig 
sind und an der Spindel herablaufen, so wırd es einleuchtend, dass die 
Fiederchen an der Spindel keine spiralige Stellung eingenommen haben. 
Auch die Exemplare Taf. 1, Fig. 2 und 3 sprechen dafür, dass die 
Fiederchen in derselben Weise wie die anderen Arten der Gattung der 
Fiederspindel angeheftet waren. 

Soweit man aus SCHMALHAUSENS Abbildungen urteilen kann, stimmt | 
die Pflanze des Ellesmere-Landes im Bau der Fiederchen vollständig mit 
der Art des Donetz-Beckens überein. Man vergleiche z. B. unsere Fig. 
4 und 5 auf Taf. 1 oder Fig. 5 auf Taf. 2 mit ScumaLnausens Taf. 2, 
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Fig. 20, oder unsere Fig. 7, 9 und 11 auf Taf. 6 mit seinen Fig. 15—18. 
Wir haben in der Sammlung vom Ellesmere-Land allerdıngs kein so 
grosses Fiederchen wie seine Textfigur Fig. 1 beobachtet, das ja aber 
auch bei Donetz zu den Seltenheiten zu gehören scheint. Einige Exem- 
plare aus Donetz, die mir TscHERNYSCHEW gütigst zum Vergleichen ge- 
schickt hat, stimmen mit den unsrigen gut überein. Die Fiederchen 
sind mitunter etwas asymmetrisch (Taf. 1, Fig. 2; Taf. 6, Fig. 14), 
was auch bei der Pflanze von Donetz nach den mir vorliegenden Exem- 
plaren der Fall sein kann und von der Stellung der Fiederchen an der 
Spindel abhängt. Es scheint also kein Grund vorzuliegen, die Pflanze 
des Ellesmere-Landes von der des Donetz-Beckens als besondere Art 
zu trennen. 

Die Fiederchen der vorliegenden Art scheinen symmetrischer als 
bei A. hibernica Forbes sp. und bei A. obtusa Lesq. sp. zu sein. Die 
Fiederchen von A. Gaspiensis Dawson, von der ich seiner Zeit Exem- 
plare von Dawson selbst bekommen habe, sind gewöhnlich etwas kleiner 
und ihr Stiel ist wenig deutlich, aber auf alle Fälle breiter als bei 
A. Archetypus. Immerhin muss zugestanden werden, dass es eine un- 
dankbare Aufgabe ist, sich über die verschiedenen amerikanischen Ar- 
chaeopteris-Arten auszusprechen, denn die Beschreibungen und Abbil- 
dungen derselben sind noch immer viel zu unvollständig, um sichere 
Schlussfolgerungen zu erlauben. Es könnte allerdings eigentümlich er- 
scheinen, dass die betreffende Pflanze des Ellesmere-Landes sich am 
nächsten an eine Art aus Süd-Russland und nicht an eine amerikanische 
Art anschliesst, wobei jedoch zu bemerken ist, dass die unten zu be- 
schreibende Art zu einem Typus gehört, der bisher ebenfalls nur aus Süd- 
Russland bekannt war, während er in Amerika bisher nirgends zum 
Vorschein gekommen ist. Das Vorkommen von Archaeopteris Arche- 
typus ist unter solchen Umständen weniger befremdend. 

Wie Kipston! zuerst für Archaeopteris hibernica und ich dann 
für A. fimbriata und A. Roemeriana nachgewiesen haben, ist die 
Blattspindel zu unterst mit zwei Nebenblättern versehen. „Eigentümlich 
ist nur,* heisst es bei mir?, „dass die Nebenblätter mit dem Blatte 
zusammen und noch am Blattstiel haftend vom Stamme abgefallen sind, 
während es sich bei den jetzigen Marattiaceen anders verhält.“ Bei 
diesen löst sich bekanntlich die Basis des die Lamina tragenden Blatt- 





ı R. Kipston, On the fructification and internal structure of carboniferous ferns. 
Trans. Geol. Soc. Glasgow, vol. 9. 1889. 

2 A. G. Natsorst, Zur oberdevonischen Flora der Bären-Insel. Svenska Vetensk. 
Akad. Handlıngar Bd. 36, No. 3. Stockholm 1902. 
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stiels oberhalb des etwas verdichten, von den Nebenblättern umgebenen 
Teiles ab, der mit den Nebenblättern lange am Stamme sitzen bleibt. 

Auch aus Ellesmere-Land liegen Exemplare vor, deren Basis mit 
zwei Nebenblättern, ganz wie bei A. hibernica und A. Roemeriana, 
versehen sind (Taf. 6, Fig. 1, 2, 4), während sie noch dazu einen ganz 
eigentümlichen Bau zeigen. Der Teil des Stieles oberhalb der Neben- 
blätter trägt nämlich breite Cyclopteris-åhnliche Fiedern, die wohl als 
Aphlebien aufzufassen sind. Ich habe schon in meiner fossilen Flora 
der Bären-Insel (pag. 21) dargelegt, dass die Blattspindel von A. Roe- 
meriana unterhalb der ersten Fiedern einige regelmässig gestellte 
schuppenartige Spreiten trägt, die ıch für etwas transformierte Zwischen- 
fiedern ! halten möchte. Nach einem Exemplare zu urteilen, „möchte 
es scheinen, als wäre ıhre Stellung nicht zweiseitig, sondern spiralig.* 
Dies ist nun bei den hier vorliegenden Aphlebien entschieden der Fall 
(Taf. 2, Fig. 3; Taf. 6, Fig. 1—6), und sie scheinen noch dazu an der 
Spindel mit umfassender und herablaufender Basis quer gestellt zu sein. 
Besonders eigentümlich erscheint das Exemplar Taf. 6, Fig. 6: die 
Nebenblätter erstrecken sich hier weit an der Spindel hinauf, so dass 
diese wie geflügelt erscheint. Wie aus den Abbildungen erhellt, sind 
übrigens die Exemplare ziemlich unvollständig, es lässt sich aber nicht 
bezweifeln, dass diese Cyclopteris-ähnlichen Aphlebien eine dicht ge- 
drängte Stellung am Basalteil der Spindel unterhalb der Fiedern ein- 
genommen haben, während sie höher oben durch die Zwischenfiedern 
ersetzt wurden. Es sei allerdings bemerkt, dass keine Exemplare vor- 
liegen, die die Aphlebien-tragenden Spindelreste noch mit Archaeopteris 
Archetypus verbunden zeigen, doch dürfte es kaum bezweifelt werden 
können, dass beide zusammengehören, obschon ja der Umstand, dass - 
sie zusammen vorkommen, diese Zusammengehörigkeit nicht sicher be- 
weist. 

Vorkommen. An den Lokalitåten 1 und 3, recht häufig. 


Archaeopteris fissilis Schmalhausen erweitert. 
Taf. 2. Fig. 6—9; Taf. 3; Taf. 7, Fig. 1—4. 


Archaeopteris fisstlis Schmalhausen, Ueber devonische Pflanzen aus dem Donetz- 
Becken, S. 27, Taf. 1, Fig. 1-8. (Mem. Com. Géol. Vol. 8, No. 3. St. Petersburg 
1894). 


1 Diese Benennung wurde von mir in der erwähnten Arbeit (p. 18) vorgeschlagen, 
was wohl Potonié übersehen hat, da er denselben Namen für dasselbe Organ 
in seiner Arbeit „Zur Physiologie und Morphologie der fossilen Farn-Aphlebien*, 
Ber. d. deutsch. Bot. Ges. 21 (1903), p. 152, vorschlägt. 

2 
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Archaeopteris fissilis Nathorst in Sverdrup, Nyt Land, Vol, 2, S. 312 
(Textfigur). 

Die unter diesem Namen von ScHMALHAUSEN beschriebene Art ist 
durch die feingeteilten Fiederchen mit „fast borstenförmigen Zipfeln“ 
(Schmalh.) ausgezeichnet. Die Teilung der Fiederchen ıst eine wieder- 
holte, jedoch mitunter etwas unregelmässige Gabelung. Die Zwischen- 
fiedern sind wie die übrigen Fiederchen gebaut. 

Die Exemplare aus Ellesmere-Land weichen dadurch von der von 
SCHMALHAUSEN beschriebenen Art insofern ab, als die Zahl der Lappen 
der Fiederchen weıtaus grösser ist. SCHMALHAUSEN giebt höchstens 8 
Lappen an, während die vorliegenden Exemplare deren 12 oder vielleicht 
noch mehr zeigen können. Da die Übereinstimmung sonst gut ist, 
scheint es mir jedoch nicht richtig, die vorliegende Pflanze von der rus- 
sischen Art zu trennen, und zwar um so weniger, als die aus dem Donetz- 
Becken stanımenden Exemplare ja verhältnismässig klein und fragmen- 
tarisch sind und es also wohl möglich ist, dass kräftigere Exemplare 
dieser Lokalität eine grössere Übereinstimmung mit den unsrigen gezeigt 
haben würden. 

Es kommen hier einige Eigentümlichkeiten vor, die eine besondere 
Erwähnung verdienen. Einige Fiedern (oben links) des grossen Exem- 
plars der Taf. 3 (in etwa % der natürlichen Grösse wiedergegeben), 
dessen Erhaltung allerdings hätte besser sein können, scheinen nämlich 
gegabelt zu sein, was ich sonst überhaupt niemals beobachtet habe. 
Dass diese Gabelung nicht auf einer zufälligen Spaltung beruht, geht 
aus dem Umstand hervor, dass auch die Gabeläste an ihren beiden Seiten 
Fiederchen tragen. Eigentümlich ist auch das Exemplar Taf. 7, Fig. 1, an 
dessen rechter Seite die Fiederchen so dicht gedrängt erscheinen, als ob 
sie eine spiralige Stellung an der Fieder eingenommen hätten. Da uber 
das Exemplar nicht gut erhalten ist, lassen sich keine Details mit Sicher- 
heit ermitteln. 

Sowohl das grosse Exemplar der Tafel 3, als auch das Exemplar 
der Taf. 7, Fig. 4, zeigen Fiedern, die fertil sind. Auf jenem nehmen 
die fertilen Fiedern den untern Teil des Wedels ein, während die Fie- 
dern des oberen Teiles sämtlich steril sind, was ja auch bei Archaeop- 
teris Roemeriana und A. fimbriata vorkommt. An dem Exemplar 
Taf. 7, Fig. 4 sind die Fiederchen an der Basis der Fiedern steril, 
während sie gegen die Mitte und Spitze hin fertil sind. Über den Bau 
der fertilen Fiederchen lässt sich nichts Neues sagen, da sie im all- 
gemeinen nicht gut erhalten sind. 


1838-1902. No.1.] DIE OBERDEV. FLORA D. ELLESMERE-LANDES. 19 


Von den übrigen bisher bekannten Archaeopteris-Arten steht A. 
fimbriata Nath. aus der Bären-Insel der vorliegenden am nächsten, 
unterscheidet sich aber von derselben dadurch, dass die Fiederchen der- 
selben immer eine deutliche Lamina besitzen. 

Vorkommen. Lokalitäten 1 und 3. 


Fertile Archaeopteris-Fiedern. 
Taf. 6, Fig. 17—19. 


Da die fertilen Fiedern vereinzelt vorkommen, lässt es sich nicht 
immer sagen, zu welcher von den beiden Arten sie gehören. Das ab- 
gebildete Exemplar ist eines von den am besten erhaltenen und lässt, 
wie die vergrösserten Abbildungen 18 und 19 zeigen, den gewöhnlichen 
Bau und die gewöhnliche Aussenskulptur der „Sporangien“ erkennen. 
Dass dies wirklich Sporangien sind, lässt sich allerdings ohne Kenntnis 
ihres inneren Baues nicht beweisen, und angesichts der jüngsten Über- 
raschungen in Bezug auf die systematische Stellung gewisser paläo- 
zoischer Pflanzen, die bisher als Farne aufgefasst wurden, dürfte es am 
klügsten sein, die Frage über die nähere systematische Stellung von 
Archaeopteris vorläufig als eine noch offene zu betrachten. 

Vorkommen. Fertile Archaeopteris-Fiedern kommen an beiden 
Lokalitäten 1 und 3 vor. 


Sphenopteridium Schimper. 


Cfr. Sphenopteridium Keilhaui Nathorst. 
Taf. 7, Fig. 7. 
idium Keilhaui Nathorst, Zur oberdevonischen Flora der Bären- 
Insel p. 15, Taf. 2, Fig. 3—13. (K. Sv. Vetenskaps-Akademiens Handlingar, Bd. 36, 
No. 3, Stockholm 1902). 

Da nur das abgebildete Fiederchen gefunden ist, lässt sich selbst- 
verständlich nicht mit völliger Sicherheit behaupten, dass es sich um 
einen Rest von Sphenopteridium Keilhaui handelt, obschon die Über- 
einstimmung mit demselben vollständig zu sein scheint. Diese Art war 
bisher nur aus den oberdevonischen Schichten der Bären-Insel bekannt. 

Vorkommen. Lokalität 3. 


A, TA eee a eiiin, 


Rückblick. 


Obschon die Zahl der oben beschriebenen Arten eine sehr geringe 
ist, gewähren dieselben jedoch sowohl in botanischer als auch in pflanzen- 
geographischer und geolugischer Hinsicht ein nicht geringes Interesse. 
In botanischer Hinsicht verdient Lyginodendron Sverdrupi deshalb 
besonders erwähnt zu werden, weil es das Vorkommen einer bisher 
wahrscheinlich unbekannten Pflanze der jüngeren Devonzeit anzukün- 
digen scheint. Auch die Stammreste, die zu Cordaites oder zu einer 
mit diesem verwandten Pflanze zu gehören scheinen, dürften bei dieser 
Gelegenheit nicht unerwähnt bleiben. Das Vorkommen der Cyclopteris- 
ähnlichen Aphlebien an dem basalen Teil der Blattspindel von Archae- 
opteris Archetypus hat ebenfalls ein Interesse. Es darf ausserdem 
nicht unberücksichtigt bleiben, dass die betreffenden Pflanzenfossilien in 
keiner Hinsicht andere klimatologische Verhältnisse als die gleichzeitig 
in Europa herrschenden ankündigen; die Archaeopteris-Arten erscheinen 
vielmehr kräftiger entwickelt als die Exemplare aus Donetz, was ja 
allerdings zufällig sein kann. Auffallend ist der Umstand, dass, obschon 
so viele Archaeopteris-Reste aus dem nordamerikanischen Kontinent 
bekannt sind, doch unter denselben kein Vertreter des A. fissilis- oder 
A. fimbriata-Typus vorkommt. Dieser ist vielmehr bisher nur aus 
dem Donetz-Becken, der Bären-Insel und dem Ellesmere-Lande bekannt. 

Dass die Pflanzenreste der Lokalitäten 1 und 3 in unmittelbarer 
Nähe der Ablagerung gewachsen sind, ist offenbar, und es muss also 
hier während der jüngsten Devonzeit Land existiert haben, was ja übrı- 
gens auch durch das Vorkommen der kleinen Kohlenflöze bestätigt 
wird. Über die Ausdehnung dieses Landes kann ich mich selbstver- 
ständlich nicht äussern. Dagegen machen die Stammreste der Lokalität 
2 den Eindruck, als wären sie dahin geschwemmt, und es wäre wohl 
möglich, dass die betreffende Ablagerung sich in einem Meere oder 
einem Aestuarium abgesetzt hätte. 
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Tafelerklårungen. 


ey 


Tafel 1. 


Fig. 1. Lyginodendron Sverdrupi Nath. S. 11. Grosse Rindenpartie. 

— 2-5. Archaeopteris Archetypus Schmalh. S.14. 2%, Fragment der Hauptspindel 
mit Resten der Fiedern; 3, Fragmente mehrerer Fiedern von derselben 
Seite der Hauptspindel; 4, Fragmente mittlerer Partieen von zwei Fiedern; 
5, Einzelnes Fiederchen. 


Sämtliche Stücke stammen aus der Lokalitat 1. 


Tafel 2. 


Fig 1,2. Lyginodendron Sverdrupi Nath. S. 11. 

— 3-5. Archaeopteris Archetypus Schmalh. S. 14. 3, Basalteil der Hauptspindel 
mit Cyclopteris-Aphlebien; 4, Fragment des apikalen Teiles einer Fieder 
5, Hauptspindel mit Fiederfragmenten. 

— 6-9. Archaeopteris fissilis Schmalh. S. 17. 6,7, Teile der Hauptspindel mit 
Fiedern; 8, Fiederfragment mit zwei Fiederchen; 9, ein Fiederchen des 
Vorigen in 1'/g-facher Vergrösserung. 


Samtliche Stücke stammen aus der Lokalitat 1. 


Tafel 3. 


Archaeopteris fissilis Schmalh. S. 17. Grosses Wedelstück, unten fertil, 
oben steril, in,etwa ®/, der natürlichen Grösse. 


Das Stück stammt aus der Lokalitat 1. 


Tafel 4. 


Fig. 1. A. S. 12. Unbestimmbarer Stengelrest. 
— 2 B. S. 13. Unbestimmbarer Stengelrest. 
— 3,4 C. S. 13. Stammstücke, verschiedene Teile desselben Exemplars, das 
wahrscheinlich zu einem Cordaites gehört. 
Das Exemplar Fig. 1 stammt aus der Lokalıtät 1, die übrigen Stücke 
aus der Lokalität 2. 


Tafel 5. 


Fig. 1. D. S. 13. Stammstück. 
— 2 E. S. 14. Stengelrest, links mit einem Aste, 
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F. S. 14. Stengelrest. 
G. S. 14. Stachelige Stengelreste. 


Das Exemplar Fig. 1 stammt aus der Lokalität 2, die übrigen aus 
der Lokalität 3. 


Tafel 6. 


Archaeopteris Archetypus Schmalh. S. 14. 1-6, Basalteile der Haupt- 
spindel mit Nebenblättern (1, 2, 4, 6) und Cyclopteris-ähnlichen Aphle- 
bien; 7, Teil einer Fiederspindel mit zwei Fiederchen; 8, Fragment der 
Hauptspindel mit Zwischenfiedern und zwei gegenständigen, herablaufenden 
Fiederchen an der Fiederspindel rechts; 9, Fragment einer Fieder mit 
scheinbar spiraliger Stellung der Fiederchen nach der Spitze hin; 10, 
Fiederfragment mit zwei gegenståndigen und herablaufenden Fiederchen ; 
11, Platte mit mehreren, verhältnismässig grossen Fiederchen; 12, 13, Par- 
tieen des Exemplars Fig.9, in 1'/,- und 3-facher Vergrösserung, um die 
Anheftung der gestielten Fiederchen an der Fiederspindel zu zeigen; 
14, drei etwas schiefe Fiederchen in ihrer ursprünglichen Stellung, die 
Fiederspindel selbst ist im Gestein verborgen; 15, Fiederfragment vom 
apikalen Teil der Fieder; 16, Teil einer Hauptspindel mit Fragmenten 
von Fiedern. 

Fertile Archaeopteris-Fieder. S. 19. 

Drei „Sporangien“ in %facher Vergrösserung. 

Ein „Sporangium“ stark vergrössert, die charakteristische Skulptur der 
Aussenfläche zeigend. 


Sämtliche Stücke stammen aus der Lokalität 3. 


Tafel 7. 


Archaeopteris fissilis Schmalh. S. 17. 1, Partie eines Wedels, dessen 
Fiedern rechts durch die dicht gedrängte Stellung der Fiederchen aus- 
gezeichnet sind; 2, 3, Fiederfragmente mit verhältnismässig grossen Fie- 
derchen; 4, Partie eines Wedelstücks mit fertilen Fiedern, dessen basale 
Fiederchen jedoch steril sind. 

Lyginodendroide Rinde. S. 12. 

Partie der Vorigen, vergrössert. 

Sphenopteridium Keilhaui Nath. S. 19. Fiederchen., 


Sämtliche Stücke stammen aus der Lokahitat 3. 


Printed August 1904. 
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Introduction. 


The northernmost great island of the Arctic American Archipelago 
was first sighted in 1616 by Barrin and Byror and got its first name, 
Ellesmereland, that is, the first apart from the Eskimo name “Umingma 
nuna”, the land of the muskoxen, which is probably of very much older 
origin. The next European who visited these parts was Captain, after- 
wards Sir, Joun Ross, who sailed up to Smith Sound in the “Isabella”, 
1818. Both expeditions, however, only sighted the land from their ships, 
no landings were made. Then, in 1851, two of the ships in the expedi- 
tion in search of Sir JoHN FRANKLIN under the command of SHERARD 
OsBorn and Cator, went into Jones Sound, and the first landing was 
effected on the south coast of Ellesmereland, not however on the main- 
land but on Cone Island. Again, in 1852, a search-expedition visited 
the same parts under the command of INGLEFIELD, who went further 
up Smith Sound than his predecessors had done, and looked into the 
great basin to the north, where also points of a coast were visible to 
the north-west, which was afterwards regarded as belonging to another 
island, but he did not land on the west side of the Sound. 

The first map of the south coast was drawn by the officers of the 
above-mentioned expedition in 1851. It gives only the eastern parts of 
both coasts of Jones Sound, and is so far very well in accordance with 
the true trend of the coast. Such is not the case with the map of 
INGLEFIELD from 1852, his additions to the chart being almost entirely 
wrong. He has, however, placed an island, Sir Inglis Peak, about 84— 
85° W., close to the coast of Ellesmereland. Now a considerable island 
really exists, and even if its relative position to the coast is another than 
in INGLEFIELD’S map, still I think his name for it must be kept. Conse- 
quently I use it instead of the later name "Skreia” of Sverprup (Neues 
Land). 
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During the next expedition to Smith Sound, that of Kane in 1853— 
55, the western (“American”) side was first visited, not, however, the 
southern part, Ellesmereland proper, but the region to the north-west 
of Kane Basin, which was now named Grinnell Land. It was Dr. 
Hayes, who made that short trip along the shore, and on his return 
Journey, he followed the coast southwards so as to come very near to 
the Bache Peninsula and look into Buchanan Strait of [NGLEFIELD, which 
he took to be å sound running westwards and separating Ellesmere- and 
Grinnell Lands. This sound, which in fact did not exist, was named 
in honour of Hayes. In his own expedition in 1860-61, Hayes again 
visited the Grinnell Land coast and also Cape Isabella and Gale Point 
to the south. 

The Polaris expedition of 1871--1873, has made important addı- 
tions to a knowledge of the northern part of the Grinnell Land east 
coast, but still more important are those of the English expedition of 
1875—76 under the command of Nares, which visited many points from 
Cape Sabine northwards to Floeberg Beach on the north coast, the 
winter quarters of the “Alert” and further to Cape Alfred Ernest. This 
also was the first expedition which brought home a considerable material 
of botanical collections and observations, especially from the neigh- 
bourhood of Lady Franklin Bay, where the “Discovery” wintered. Here 
also, the United States’ expedition, under the command of GREELY worked 
in 1881—83, and made very considerable additions to the knowledge of 
the geography and natural conditions of northern Grinnell Land. Peary, 
who wintered at Cape Hawks 1898—99, has made some corrections in 
the map of the adjacent regions and has also gone overland to the west 
coast. Finally the Hayes Sound region and the south and west coasts have 
been examined by the SVERDRUP expedition in 1898—1900. 

The different parts of the land have been differently named by 
their explorers, the northernmost portion is called Grant Land, the (at 
the time not visited) part between Greely Fjord and Cape Alfred Ernest 
is called Garfield Coast by GreeLy; south of that fjord, and down to 
the hypothetical Hayes Sound, we have Arthur Land; Schley Land is 
an equally hypothetical island in that sound; the south-eastern coast is 
called North Lincoln; and lastly, the western coast is called King Oscar 
Land by Sverprup. However it is shown, by the sledging work of 
Peary (1898—99) and of the SvERDRUP expedition, that the whole forms 
one great island, for which I now, following the Geographical Board of 
Canada (cf. Geogr. Journ. 1904, p. 230), deem it best to adopt the oldest 
name, Ellesmereland. 
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Roughly it may be estimated at 60,000 square miles, but almost only 
the coast can be said to be known, even though some overland trips 
are also made. The most northern point, Cape Columbia, lies in 83° 8 
N., the southernmost, Cape Tennyson, in 76° 8’. The northern part is 
the broadest, stretching from Cape Union 61° W., to Lands Lokk 92!/2 ° 
W. The outline of the land is very irregular, deep fjords intersecting 
the coasts except the northern one. Most parts of the Jand are high 
and broken, and the mountains rise to not inconsiderable heights. Only 
along the western coast wide stretches of low ground are to be found, 
but the architecture of the mountains is rather different in different parts 
of the land, according to the variations in the geological nature of the 
rocks. For information concerning the geology of the southern and 
western parts, I must refer to the preliminary report on the geology of 
the expedition by my late friend Mr. P. Scuzi. An account of the geo- 
logical features of the northern region is given in the Narrative of Nares 
(App. 15, Geology) by De Rance and FEILpen. 

The Hayes Sound region is built principally of archaean rocks, 
which as far as is known, conlinue along the coast southward, and as 
far into Jones Sound as to the west side of the Harbour Fjord. This 
is by far the richest ground, both in number of species and denseness 
of vegetation. Out of the 109 species found in the regions I have exa- 
mined, 22 only are found in the archaean territory, whereas 5 only are 
found outside it. The Cambrian and Silurian deposits are the poorest 
of all, therefore the flora of most parts of the coast line to the west 
along Jones Sound is very poor in species, and shows a stunted vege- 
tation. The same seems also to be the case in the Bache Peninsula and 
along the Grinnell Land east coast, which is formed of the same strata. 
The Silurian limestones especially give an extremely poor soil. 

Somewhat better conditions for the vegetation, prevail in the south- 
western part of the land, where younger deposits, devonian and car- 
bonian, form the ground. To these also, partly at least, is due the richer 
flora of the interior of Lady Franklin Bay and at Lake Hazen. The 
vegetation on the mesozoic and tertiary beds on the western coast, is 
too little known for any opinion to be formed about the conditions it 
affords for the plants. Considerable parts of the interior are covered with 
ice and nevés, but no continuous inland ice exists. The loose deposils 
are either formed by disintegralion of the rock in situ, and at most have 
tumbled down in heaps at the foot of the mountains, or else they have 
been formed on the bottom of the sea and have afterwards become 
uplifted. Such is the origin of all the low land along the coast, as 
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also the present vallies represent former fjord bottoms. No deposits 
worth mentioning were found, which were due to a former glaciation of 
greater extent, only in the immediate vicinity of present glaciers, there 
might be a small area which appeared to have been once ice-covered. 
Doubtless the small extent of glaciation at the present time, stands in 
connection with the very small amount of precipitation, concerning which 
I have given some notes in my Zusam. Meteor. in SvERDRUP, Neues 
Land. 

The knowledge we possess about the flora and vegetation uf the 
land, comprises, almost wilhout exception, only the coasts, the inland 
trips generally having been made at a season, when no considerable 
collections could be made; and of the coasts even, only some portion 
may be said to be comparatively well known from a botanical point of 
view. The description given by GREELY of the vegetation in the Lake 
Hazen Valley implies, that there would probably be an interesting field 
for botanists, and, as there are also in other parts of the land doubt- 
less large tracts affording favorable conditions for vegetation, inland 
trips during the summer would certainly well repay the pains with a 
rich botanical harvest. But our expedition was not equipped for such 
travelling. 

The first contribution to the Ellesmereland flora is to be found in 
OsBorn's Stray Leaves, p. 244, where “poppies, saxifrage and moss” 
are mentioned as found on Cone Island, and where it is also said about 
the vegetation in that region, that it is much better developed than in 
Cornwallis Island to the south-west (on limestone ground). Specimens 
were brought on board, but I do not know if they were preserved. 

The next small contribution is given by Duranp (Enum. Pl. Smith 
S.), where however, only 9 species from Cape Isabella and the adjacent 
Gale Point are mentioned as collected there by Hayes in 1861.. Hayes 
himself only casually speaks of mosses, poppies, etc. from that locality, 
but in the narrative of his spring journey to Grinnell Land, he has 
mentioned Saxifraga oppositifolia, Salix arctica, and Festuca ovina 
from Cape Frazer (Op. Pol. Sea, p. 341). 

The botanical results of the Narzs-expedition which, as already 
mentioned were considerably greater, were published in appendices to 
the Narrative of the expedition in 1878, and in 1880 the botanist of the 
expedition Mr. Hart has himself, in the Journal of the Botany, published 
an account of the botanical observations made by himself, Captain 
FEıLden, Dr. Moss and other members of the expedition. The contribu- 
lions to our knowledge of the flora of the land laid down in those trea- 
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tises, are of a very great interest. There are, however, especially per- 
haps in the lastmentioned, not a few errors in the identification of 
species, and doubtless, specimens from Danish Greenland have become 
mixed with those of Ellesmereland, so as to give rise to several false 
statements of distribution. As I have had an opportunity of seeing 
the specimens of Hart, FEILDEN, and others, now kept in the herbaria 
of the Natural History Museum at London and at Kew Gardens, I have 
been able to correct several errors, as will appear in the treatment of 
the different species. 

I very much regret not to have had any opportunity of inspecling 
the American collections. The most important of these is that of the 
GrEELY-expedition, made at the greatest part at Fort Conger in Lady 
Franklin Bay and in its vicinity. The main collection of the expedi- 
tion had necessarily to be left behind when the retreat southwards 
began, and only GREELY’s “private collection” was transported to Smith 
Sound and thence home. Where the specimens have come to anchor 
I do not know, but the vascular plants are treated by GrEELY himself 
in the Appendix 130, Botany of the Report of the expedition; Åsa GRAY, 
S. Watson and G. Vasey, however, have assisted him in the identifica- 
tion of the species. Moreover there is a list of mosses and lichens by 
Rev. E. Lennerr and Å. W. GRrEELY and some lists of specimens in 
the collections. In his “Three Years of Arctic Service” GREELY also 
gives the list of plants with a few additional notes. 

Later contributions are to be found in WETHERILL, List 1894, where 
the collections of the Peary Auxiliary Expedition of that year are treated, 
conlaining a few plants from Cape Faraday and a greater number from 
“north side of Jones Sound”, viz., the neighbourhood of Smith and Cone 
Islands at the mouth of Fram Fjord, where a landing was made. Fur- 
ther I have named a few species new to Ellesmereland or, at least to 
the southern parts of it in my Prel. Rep. and in the botanical appendix 
to Sverprup’s Neues Land.) 

Lastly Mr. Tu. Horm of Brookland, D. C. has kindly sent me a 
list of plants collected by the American geologist Dr. Stein in the Smith 
Sound region. A few of them taken in Ellesmereland, will be men- 
tioned in the following, the rest will be inserted in another paper about 
the flora of North-Western Greenland which I am to prepare soon. 


! As I have only seen proof-sheets of the English edition, of which the editor has 
not thought it necessary to send me any copy, I must always refer to the 
German one, the editor of which, Mr. F. A. Brocknaus, has kindly sent me. 
copies, 
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Thus I think Ellesmereland may be looked upon as being the best 
explored of all the Arctic American Islands; but yet large parts of it 
form, from a botanical point of view at least, an entire terra incognita, 
and as I could sometimes find a new Ellesmereland citizen in places 
which I was inclined to regard as well explored, and as several species 
are only found in an isolated locality, I think many further additions 
will be made when another botanist comes to visit the land. The best 
known districts now are the neighbourhood of Discovery Harbour in 
Lady Franklin Bay, the outer part of Hayes Sound (Buchanan Strait), 
the environs of Fram Harbour, and in the south coast Fram Fjord, Har- 
bour Fjord and Goose Fjord. The east coast south of Cape Isabella, 
the eastern part of the south coast and the greater parts of the western 
and northern coasts are almost totally unknown. 

A list of all points whence collections or notes of species exist, is 
inserted on p. 16, where also the approximate position of each locality 
is given. 

The reader will perhaps be astonished not to find any notes about 
the height above the sea-level to which the different species attain. At 
first I began making notes about it, but soon I came to the conclusion 
that it was of no interest. The height is of very little consequence, 
perhaps of none at all, in these regions. Indeed the higher plants were 
most abundant in the low-lying grounds or, rather in the slopes at the 
foot of the mountains, but their diminishing number and more stunted 
growth, such as could be observed in many places when one went up 
the mountain sides, was not due to the higher level, but to the decrea- 
sing depth of loose soil and often to the lesser water-supply. Where 
there was enough soil, and where some water trickled down even 
during the summer, afler the melting of the main mass of winter-snow 
was over, there also vegetation would be found, which was not inferior 
to that of lower levels. Indeed, the richest vegetation, both as to density, 
development of the plants and numbers of species, was always found 
in slopes some hundred feet above the sea-level. Even at heights of a 
thousand feet or more, there would be a flourishing vegetation, if only 
the other conditions were favorable. In few places have I seen such 
tall grasses as in the plateau of the peninsula between the Goose Fjord 
and the Walrus Fjord, at a height of more than 1000 feet, and often, 
when after climbing a steep slope of some hundred or a thousand feet 
which was very bare except for mosses and lichens, one arrived at a 
ledge or plateau, one would find å vegetation which was not any poorer 
than that near the sea. In fact two circumstances are decisive, the 
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water supply during the time of vegetation, and the exposure. South- 
ward slopes with water enough, always held the best developed vege- 
tation. 

The system followed in the special treatment of the Ellesmereland 
plants is that of Encter & Prantı, Planzenfam. The order of the 
families is reversed, because I had to begin with the vascular plants, 
the lower cryptogamae will follow in other papers. In many cases, 
rather wide limits have been drawn for the species; it may be, that 
sometimes they are even too wide, but I have thought it better to use 
a collective species name than to separate as species forms which I 
could not with certainty look upon as constant. Indeed I do not doubt 
that in several genera there are such collective species, that will some 
time or other be separated into several species of a narrower limit. 
But for that a closer study is necessary than that which I could bestow 
upon them when working in the field, and to make such a separation 
in a number of herbarium specimens I do not think is advisable. In 
many cases, I think experimental culture such as is possible only in 
an arctic biological station will be required before a definite treatınent 
is possible. 

As for the synonymic, I have always tried to go back to the oldest 
work in which the plant in question is described. Besides I have quoted 
the principal synoptic floristic works about different parts of the Arctic 
Regions, papers including the new additions to a district, or treating the 
distinction or synonymic of the species in question. Under “occurrence” 
are mentioned all places where the plant is collected (with the numbers 
from my catalogue of collections added, which will be used in the labels 
of the specimens) or noted. For very common species no special loca- 
lities are recorded. As for the collections of others, “!’ signifies that I 
have seen specimens. 

The Ellesmereland flora as it is known at present, includes 115 
vascular plants; 10 species more | have taken up in the list as doubt- 
ful even though I should have been most inclined, for reasons stated 
in each case, to exclude them altogether; however I have not thought 
myself entitled to do so, as I have had no opportunity of proving that 
a mistake has been made. In many other cases, I have seen the speci- 
mens which have given rise to a wrong statement and have put the 
plant in its right place. 

The 115 species belong to the following families represented by the 
numbers of species added: 
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Compositae . 7 Cruciferae . . . . . + . 13 
Campanulaceae . 1 Papaveraceae . 1 
Scrophulariaceae 4 Ranunculaceae . . 6 
Plumbaginaceae { Caryophyllaceae . 10 
Primulaceae . 1 Polygonaceae .2 
Diapensiaceae 1 Salicaceae. . 1 
Fricaceae . 2 Juncaceae. . 3 
Pyrolaceae . 1 Cyperaceae . 15 
Onagraceae . 1 Gramineae . 20 
Empetraceae . 1 Lycopodiaceae . 41 
Rosaceae . 5 Equisetaceae . . 2 
Saxifragaceae . 12 Polypodiaceae . 4 


The genera represented by the largest number of species are Carex 
and Saxifraga (11), Ranunculus (6), Draba and Poa (5), Pedicularis, 
Potentilla and Glyceria (4). 

Only two genera, Androsace and Chrysosplemium are not present 
in Greenland, and only two more species are totally absent from all 
parts of that country, viz. Alsine Rossii and Carex membranopacta 
(and besides the new Taraxacum pumilum and Poa evagans). This 
ought of course to bear out the opinion of Hooker (App. Nares) that 
the flora of Ellesmereland is entirely Greenlandic; even after the number 
of species has been brought up from the 69 he reckoned with to 115, 
still the resemblance to the Greenland flora might seem to be almost 
unaltered. Even at the first glance it must seem astounding that, if a 
limit between a European flora in Greenland and an American one to 
the west can be drawn at all, the line should not follow the border of 
Greenland but should make such a deflection as to include Ellesmere- 
land and to exclude it from the other Arctic Islands. Indeed it would 
seem a priori more probable, that its affinity with the flora of the Arctic 
American Archipelago was at least equally prominent. Now it must be 
kept in mind, that the archipelago includes a considerable area and 
stretches as far south as about 62° (Baffin Land) in the eastern part, 
and about 68° (Victoria Land) in the western part. When the species 
belonging only to those southern localities are excluded, as they must of 
course be for the sake of a comparison which shall not be quite unnatural, 
it will be found that the flora lists are nearly identical. I cannot at 
present give any such list or any number of species for the Arctic 
Islands as a revision of their flora must first be made, but this much I 
know about it, that I can assert that the Ellesmereland flora is very 
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nearly — and nearest — allied to that of those other islands (except 
the southern). 

But still the opinion of Hooxer holds true if it is only altered in 
so far as the comparison is not made with the flora of Greenland as 
a whole, but with that of the northern parts and especially of the region 
which lies nearest to Ellesmereland — north-western Greenland. It 
would lead too far here to go into the question of the history of the 
Greenland flora which has been made the subject of quite a literature, 
it may suffice to accentuate the fact, that the Greenland flora is no 
unity, there are great differences in the communities of species belonging 
to the different parts, which clearly show that an immigration from 
different quarters must have taken place in post-glacial times, and the 
region north of Melville Bay especially, has a number of american 
immigrants large enough to show that here the influence of the near 
neighbourhood to the american flora has been considerable, 1. e. the 
invasion of american species — from Ellesmereland — has put a con- 
spicuous mark upon the flora of that region. 

But before this fact can be clearly shown, it is necessary to make 
a division of the Ellesmereland flora and thereby show its truly american 
character, and first of all, the distribution of the species within the area 
itself must be examined. Of the 115 Ellesmereland species 58 (50 %) 
are spread all over the land (the little-explored western coast is here 
left out of consideration), and of these again 50 are circumpolar species 
spread in most parts of the Arctic Regions or besides also to the 
south. Of the 8 others, most are western species with their principal 
area in America—Greenland; 13 species are found only in the southern 
coast, 13 more there and in the Hayes Sound region of the east coast; 
10 in the latter region alone, 3 there and to the north, 6 are found in 
the northern parts alone. . To the first group, the species spread in all 
parts of the land, probably also the now first distinguished Draba sub- 
capitata belongs. Of special interest is a group of 11 species found 
both in the northern as well in the southern, especially the south-western 
part of the land, but not in the Hayes Sound territory. Some of them 
are rather common in the regions where they are found, and their ab- 
sence from the middle part of the eastern coast, where the natural 
conditions would doubtless be quite favorable to them, can hardly be 
accounted for in any other way than that they have immigrated from 
the south-west, where they are spread (except for the new species 
Taraxacum pumilum?), and that they have in their wandering along 
the coast not yet reached Hayes Sound. The conditions for spreading 
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overland to that district from the west coast are very unfavorable. Among 
these last-mentioned 11 species, there are 3 not found in Greenland, 
and the others there are generally restricted to the northern parts. 

Now I think that a comparison with the flora of north-western 
Greenland may be undertaken, in order to see how far the affinity goes, 
and if it holds true that this flora as well as that of Ellesmereland may 
be called entirely Greenlandic and not American. Indeed it would have 
been very desirable to have at hand, for this comparison, a revised list 
of the flora of the north-western part of Greenland, but as I have not 
yet had the time to make up such a list, as I intend to do, the com- 
paring must be done without it. NatHorst, N. W. Grönl, gives a list 
of 88 species, but by the additions since made by MEEHAN, WETHERILL, 
and myself, the number of species has been brought up to about the 
same as that in Ellesmereland. 

In the Ellesmereland flora there are 72 species (63 %) which are 
circumpolar plants spread all over the Arclic Regions and partly out- 
side them also. Nearly every one of them is found in north-western 
Greenland also, and consequently the percentage of such species may 
be taken to be the same there as on the American side of the boun- 
dary formed by Smith Sound, Kane Basin, Kennedy and Robson Chan- 
nels. As it is hardly possible lo say anything about the former home 
of these plants and their ways of migration, most of them must be left 
entirely out of consideration. Five more species, Campanula uniflora, 
Potentilla pulchella, Saxifraga aizoides, Carex glareosa, C. nardina, 
may be added to these as circumpolar; even if they have not yet been 
recorded from Arctic Siberia (or from Asia at all), they are probably 
overlooked there. Pedicularis lanata, absent from East Greenland, is 
one of the species in the last group of eleven species (p. 11) and is 
spread in Western Greenland from the north to 67°; doubtless it has 
reached there by way of Ellesmereland. Saxifraga Hirculus in the 
south coast of Ellesmereland, must be an immigrant from the western 
islands, in Greenland where it is only found in the northern part of 
the east coast, it probably has immigrated from the south-east. Arenaria 
ciliata, Carex ustulata, and C. ursina are of very sporadic occurrence 
in the Arctic Regions, but the two latter have most probably come to 
Ellesmereland from the American side, none of them are found in north- 
western Greenland. The occurrence of Carex pedata and Agropyrum 
violaceum is rather curious, as they are found nowhere in the arctic 
islands and in Greenland only further south. 

There are in North-western Greenland at least four species of a 
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decidedly american origin, all found in Ellesmereland but not spread to 
the south in Greenland; these are Pedicularis capitata, P. arctica, 
Ranunculus Sabinei, Taraxacum hyparcticum to which may be 
added: Potentilla Vahliana (south to 69°), Arabis arenicola (all over 
West Greenland), Hesperis Pallasii (spread from America through 
Arctic Asia to Novaja Semlja, but absent in East Greenland and Spits- 
bergen), Aspidium fragrans (it has probably come to its South Green- 
land area by some other way than from Ellesmereland). Species that 
have immigrated by way of Ellesmereland but have spread also to 
North-eastern Greenland are: Potentilla rubricaulis, Saxifraga tri- 
cuspidata (in West Greenland south to 64°), Lesquerella arctica (west 
coast to 69°), Erigeron compositus and Dryas integrifolia (all over 
the west coast), Pleuropogon Sabinei (although occurring even in Arctic 
Asia, Novaja Semlja and Franz Joseph Land). Poa abbreviata is a 
common arctic American plant, spread in Greenland in both coasts 
south to 70°; although it is found in Spitsbergen, Franz Joseph Land 
and Novaja Semlja, it must be assumed to be an immigrant from the 
west; the same is the case with Aira caespitosa var. arctica, although 
as yet only known from the northern east coast. Kobresia bipartita 
and Dupontia Fisheri are not yet found in North-western Greenland, 
but as the former, which is absent from the whole of Arctic Asia and 
Europe, is found only north of 64° in the west, and of 71° in the east 
coast of Greenland, and the latter only within a limited area of Danish 
Greenland, they must be regarded as western species. Aira flexuosa 
is not as yet known from other arctic localities in America and might 
possibly be an eastern immigrant, but as it is found in Labrador it has 
most probably come that way to Greenland, even if it may have come 
to Ellesmereland from the south-east, that is to say from Greenland. 

The Ellesmereland species not found in Greenland and of a deci- 
dedly american origin are: Androsace septentrionalis, Chrysosplenium 
alternifolium (representing genera lacking in Greenland), Alsine Rossii, 
Carex membranopacta. Among the 72 circumpolar species there are 
four, the Greenland distribution of which is such, as to make their 
western immigration thither probable, viz.: Saxifraga flagellaris, Braya 
purpurascens, Eutrema Edwardsi, Ranunculus affinis. Finally, the 
distribution of the following species is too little known as yet for any 
opinion to be formed about their original home and ways of migration: 
Taraxacum phymatocarpum, T. pumilum, Saxifraga * exaratoides, 
Draba subcapitata, Sagina intermedia, Glyceria Vahliana, G. an- 
gustata, Poa evagans. 
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The’ result of the preceding, may be summarized thus: There are 
29 species (25 %) in the Ellesmereland flora, which can hardly have 
come but from the west, consequently there is a strongly pronounced 
american feature in the flora of the island. But as most of these plants 
are also found in the northern part of the Greenland west-coast, there 
also the american immigration forms a prevalent feature. And also 
in the flora of the north-eastern Greenland coast, the american species 
play a prominent part. 

The 29 species are the following (occurrence in West Greenland 
marked with * and as well in North-East Greenland with **): 


* Taraxacum hyparcticum. * Futrema Edwardsi. 
** Erigeron compositus. ** Lesquerella arctica. 
* Pedicularis capitata. ** Ranunculus affinis. 

* — lanata. + — Sabinei. 

* — arctica. * Arenaria ciliata. 
Androsace septentrionalis. Alsine Rossii. 

** Dryas integrifolia. Carex membranopacta. 
** Potentilla rubricaulis. — * —  ustulata. 

* —  Vahliana. * —  ursina. 
Chrysosplenium alternifolium. ** Kobresia bipartita. 
Saxifraga Hirculus. ** Poa abbreviata. 

+ —  flagellaris. * Dupontia Fisheri. 
+ — _ tricuspidata. ** Pleuropogon Sabinei. 

* Hesperis Pallasıı. * Aspidium fragrans. 


** Braya purpurascens. 


With this, the short sketch of the affinity of the Ellesmereland 
flora must end for the present, I hope to give it a more detailed treat- 
ment in future, but I have felt that such a review would be in its right 
place here, and therefore I have compiled it in such a way as the 
materials at hand would allow. 

Finally I have to make acknowledgements to all those who have, 
in some way or another, helped to forward my work. Some of my 
comrades in the expedition, contributed materially to the colleclions and 
observations; among whom I have especially to mention my dear friend, 
the late Mr. Scuet, geologist of the expedition, whose premature death 
has been a heavy loss for the working out of the results of the expedi- 
tion. Mr. Scuer made many contributions to the botanical investigation 
of Ellesmereland and especially, as will appear in another paper, to that 
of adjacent islands where I have not myself been. 
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I owe a great debt of gratitude to the Keeper of the herbarium at 
the Royal Gardens at Kew, Mr. HeusLey, and to the first Assistant Dr. 
Stapr, as also to the Assistants at the Botanical Department of the 
Natural History Museum of London, Messrs Brirren, Baker and RENDLE, 
who all, with the greatest good will, facilitated my work when I was 
studying the important collections from the English arctic expeditions 
with their treasure of original specimens of the species established by 
Ros. Brown, Ricnarpson, W. J. HookeEr, and others. 

To the Secretary of the Linnaean Society, Mr. B. Daypon Jackson 
I tender my sincerest thank for his kindness in letting me examine some 
species of importance for my work in the herbaria of Linnarus and 
J. E. Smrrg, and also some small, but interesting, arctic collections be- 
longing to the Society. 

Further I am greatly indebted to Professor Warmine, who put 
at my disposal the rich arctic herbarium of the Museum of the Uni- 
versity at Copenhagen, and to my old friend Inspector OsTENFELD, the 
author of the Flora Arctica, who was always willing to let me profit 
by his comprehensive knowledge of literature concerning arctic plants, 
during the long time in which I was occupied comparing my material 
with the Copenhagen collections. 

To the Director of the Botanical Department of the State Museum 
at Stockholm, Professor Linpman, I am indebted for the loan of some 
inportant plants from that Museum, and my old and honoured friend, 
Professor Norpstept of Lund has now, as in so many previous in- 
stances, helped me in procuring literature and in other ways. I have 
to thank my friend, Professor Murseck of Lund, not only for some 
valuable hints for this work, but also for all that I have learnt from 
him in systematic botany in bygone years. 'To my friend, Professor 
Wute of Kristiania, I am indebted on many grounds, and now as well 
for the trouble he has, as Editor of the “Report”, taken in getting this 
treatise printed. Finally I have to acknowledge my debt of gratitude 
to Mrs. E. FEARENSIDE, who has kindly revised the English, and to Miss 
L. BERGKLINT, who has made the drawings and photographs for the 
present paper, and to Mr. Ropert Larsson, who has helped me to read 
the proofs. 


Lund, Sweden. March 1906. 
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List of Ellesmereland localities, 


with their approximate geographical position. 


North coast: 


Cape Alexandra . 
Ward Hunt Island . 
James Ross Bay. 
Cape Joseph Henry . 
Feilden Peninsula 
Egerton Valley 
Dumbbell Bay 
Floeberg Beach 


Grinnell Land: 


Shift Rudder Bay 

Cartmel Point . 

St. Patrick’s Bay. 

Lady Franklin Bay 
Water Course Bay 
Bellot Island 
Alexandra Lake 
Discovery Harbour 
Muskox Bay 

Lake Hazen 

Radmore Harbour 

Cape Collinson 

Cape Frazer 

Dobbin Bay 

Princess Marie Bay. 
Norman Lockyer Island 

(Walrus Island) 

Franklin Pearce Bay 

Victoria Head . 


Lat. N. 


83° 3’ 
83° 5' 


82°44! 


8248" 


8242 —48' 


82°40! 
82°98’ 
89°97" 


81°50’ 
8145" 
8145" 


S142' 
81°40’ 
81°44’ 
81°43’ 
81°40/ 


81*33'—58' 


80°22’ 


80° 5’ 


1945 
79°45‘ 
79°20 


19723" 


1928" 
19'16' 


Long W. 
77 
15 
64°30’ 
63°30’ 
63°30’ 
63° 
62° 
61° 


63°30’ 
63° 
64° 


64°30’ 
65° 
65°30" 
65°30’ 
66°30’ 
68°—73° 
70°30° 
71° 
1130" 
13° 
14—78* 
14:30 


75° 
1330" 
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Hayes Sound Region: 


Interior of Hayes Sound 


Mouth of Flagler Fjord. 
“Fort Juliane” 
Beitstad Fjord . 
Weyprecht Islands 
Alexandra Fjord 
Skräling Island 
Twin Glacier Valley. 
Buchanan Strait (outer part of Hayes Sound) 
Cape Viele . 
Eskimopolis (Deserted Vilage) 
Lastraea Valley 
Cape Rutherford . 
Fram Harbour 
Cocked Hat Island . 
Bedford Pim Island . 
Cape Sabine 
Brevoort Island 


Southern East Coast: 


Cape Isabella . 
Gale Point . 
Cape Faraday . 


South Coast: 


Fram Fjord 
Cone Island 
Harbour Fjord 
Big Valley . 
Seagull Rock 
Spade Point. | 
Anchorage of the “Fram” . 
Lake Valley. 
Barren Vallies . 
Sir Inglis Peak 
Western Sound 


Lat. 


19° 4 
19 3° 


N. 


792. 


719° 
1848 
78°53 


78*45'— 


78*50' 
1853" 
18°52' 
18°52' 
78°4% 


. 71845" 


78°48' 


18°42'— 


78°44! 
18°43! 


78°20° 
7813 
1135 


76°20'— 


76°12! 
76°25’ 
16'28' 
76°28’ 
76°28" 
76°30° 
76°30 
76°37 
76°25/ 
1630" 


—57 


50' 


47 


95 


—40’ 


— 32° 


Long. W. 


76°30 
TT 


17 30'— 


16'30" 


7550’ — 


7550" 
16. 


1% 


1650" 


15'—76" 


75°50! 
15°30 
75°30 
75° 
75° 
7450' 


1425 — 


1425" 
1420 


75° 
76° 
18° 


SI 
81°30’ 
84°20 
84°20' 
84°30" 
84°32’ 
84°30° 
84°25' 
84°25! 
8440" 
84°45/ 

2 


50‘ 


°—81°30‘ 


— 45’ 
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Lat. N. Long. W. 
South Cape Fjord . . . . . 2. +++ 76%—37 85° 
South Cape. . . . . 2 22202020. 71621’ 84°50’ 
Muskox Fjord. . . » 2 2 22020002. 76°20’—38’ 87°40 
Goose Fjord . . ...... .. « 71623 —51’ 88°40’ 
Castle Rock. . . we ee ee 76°87! 88°40! 
Valley inside the: Castle en ne. 76°39 8840 
4th quarters. . . . LL «++ ++ 76°40’ 88°40 
Wolf Valley ........ ++ 76°40’ 8840 
Yellow Hill. . . . 2 2 2 22 ++ 7642 88°40’ 
Midday Knoll . . . . 2 2 2 2 ++ 76°44’ 8845" 
Bottom Valley. . . . . . ++ ++ 76938 88-40 
Gallows Point. . . . . 2 2 2 ++ 17690 8840" 
Srd quarters . . 2 . . . . 2 2. 7649 88°40’ 
Ptarmigan Gorge. . . . 16°48’ 88°40‘ 
Low land over to the bottom of Walrus 
Fjord... ...... . . . 16°35! 88°45‘ 
Falcon Cliff. . . . 2 2 2 2 2 . 16290 88°40’ 
Gull Cove . . . 2 2 2 2 2 22412628 8845" 


Walrus Fjord. . . 2 22 2 ++ ++ 7623-37 88°60’ 


West Coast: 
Hell Gate . . . . 2 2 2 2 2 2 2. 3-50 8990 


Reindeer Cove. . . . . . 2 - 2 + 7642 8915" 
Lands End. . . . 2 2 2 2 2 4 242652 89°30’ 
Nordstrand . ......... . . 168! 89° 
Eidsford. . . . 2 2 2 2 nenn. MY 8” 
Baumann Fjord . . . 22.2.2220. 7TW—-78 83°—88° 

Coal Bay. . . 2 2 2 2 2 0202020. 770 83°30’ 
Braskerud Plain . . . . 2. 2 2 4 ++ 7830 82°30’ 


Bay Fjord . . . 2 2 2 ew ew ee 7 82°—85° 
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The species of vascular plants hitherto 
found in Ellesmereland. 


Com positae. 


Taraxacum hyparcticum, Dautst. 


T. hyparcticum, Dautstept, Stud. arkt. Tarax., 1905; T. phymatocarpum, Simons, 
Prel. Rep. et Bot. Arb., ex p., non Vani; T.Dens-Leonis, Hart, Bot. Br. Pol. 
Exp., ex p.; T. officinale var. pallida, GrEELY, Rep., ex p.; Leontodon palustre, 
Hooker, Fl. Bor. Amer. (?). 
Fig. Dauısteor, |. c.; Tab. nostra 1, fig. 1. 


At first I thought all my Taraxaca to be referable to 7. phyma- 
tocarpum, VaHL, which therefore was quoted in my Prel. Rep., but 
afterwards I found that I had two species from Ellesmereland besides 
one other from N. W. Greenland. In the mean time, however, Mr. H. Daut- 
STEDT, Assistant at the State Museum in Stockholm, the well-known 
Hieracium-specialist, had begun a comparative study of the arctic forms 
of Taraxacum, and as he wished to see my collection, it was sub- 
mitted to his inspection, with the result, that he arrived at the 
conclusion, that most part of the collection from Ellesmereland was 
to be referred to an allied new species, T. hyparcticum, whereas 
the true T. phymatocarpum was only represented by a single individual. 
Besides he found still another new species. The two latter I had thought 
to belong to the real T. phymatocarpum. As DAHLSTEDT, |. c., has given 
a detailed diagnosis of the different species, it may be enough here to 
refer to hispaper. The above list of synonyms could perhaps be increased 
by some more references, but, as the statements in literature are always 
referable to several species at a time, I have refrained froın doing so. 

T. hyparcticum ıs mostly found in rock-ledges and slopes with a 
rich, densely vegetation-clad soil, sometimes also in the clay-plains of 
valley bottoms. It begins to show its flowers at the end of June or 
beginning of July, and soon is to be found with fruit in abundance. 

Occurrence. Grinnell Land, Discovery Harbour (specimens of 
Hart and FEıLDen in the Nat. Hist. Museum !). East Coast: Hayes Sound, 
mouth of Flagler Fjord, Beitstad Fjord, Skräling Island in Alexandra 
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Fjord; Fram Harbour (1086); Cocked Hat Island; Bedford Pim Island, 
south side (1188). Soulhern coast: Western valley in Fram Fjord (1627); 
Harbour Fjord, in several places (2557, 2582); more scarce and stunted 
to the westward in the lime and sandstone regions: Muskox Fjord (2118, 
2136); Goose Fjord, in several localities (3582, 3645, 3955). Western 
coast: . Coal Bay in Baumann Fjord, Bay Fjord (leg. Bay, 479). 

Distribution: Northwestern Greenland (Foulke Fjord), probably 
over the western islands of the Arctic American Archipelago and the 
arctic coast of the continent. I have seen specimens that seemed to 
belong to this species, from Duckett Cove (Parry, 2nd voyage), Parry, 
3rd voyage (Port Barrow?), and some collected by Rar on the coast 
at the Coppermine River and at Cape Krusenstern. 


Taraxacum phymatocarpum, J. Van. 


T. pkymatocarpum, Van, Fl. Dan., T. 2298, 1840; Dancstept, Stud. arkt. Tarax.; 
Lance, Consp. Fl. Groenl., ex p.; Kruuse, List E. Greenl., ex p.; non KJELLMAN, 
in Vegaexp.; nec Anpersson & HEesseLMan, Spetsb. kärlv.; nec alii; T. offict- 
nale, Natuorst, N. W. Grönl., ex p. 

Fig. Fl. Dan., T. 2298; Danusteor, |. c. 


This species seems to have a very narrow range, as it is found, 
outside of Greenland, only in Ellesmereland, all other statements being 
transferred by Danistept to other species (cf. |. c., p. 8), especially 
T. arcticum, (Trautv.) Dau st. 

Among my Taraxaca, it was represented only by a single indivi- 
dual, collected together with a few specimens of the following species 
on a clayey slope at the interior part of the Goose Fjord, August 13th 
1901, when the plants had just begun to flower. 

Occurrence. South coast, at Ptarmigan Gorge in the Goose 
Fjord (4265). 

Distribution: Greenland, northern parts of both coasts; Elles- 
mereland. 


Taraxacum pumilum, Daust. 


T. pumilum, Dautstept, Stud. arkt. Tarax., 1905; 7. Dens-Leonis, Hart, Bot. Br. 
Pol. Exp., ex p.; T. officinale var. pallida, GreeLy, Rep., ex p. 
Fig. Dauusteor, 1. c.; Tab. nostra 1, fig. 2. 


This very characteristic little plant I had taken to be the true T. phy- 
matocarpum, principally as it had developed pollen, in contradistinction 
to the common Ellesmereland form. Danustept, however, has shown 
it to be distinct from that also. 


! I have given it a number of its own and removed it from n. 3394 where it lay 
previously (not under 3392 as Dauıstepr, 1. c., p. 24, erroneously writes). 
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Judging from available herbarium specimens it must be a very rare 
form, limited entirely to Ellesmereland or perhaps also spread to the 
south west. Indeed, I cannot affirm that other specimens than those 
mentioned by DAHLSTEDT, I. c., p. 27, belong to it, as the other specimens 
that I am inclined to refer to it, were in a rather bad state. Such was 
the case especially with the specimen of FrLDEN, mentioned below, 
which I take to belong here only because it had the characteristic 
leaves of T. pumilum. DauLstEDT, I. c., p. 28, thinks the stunted form 
of T. Dens-Leonis, that Hart, I. c., p. 33, speaks of as frequent in Dis- 
covery Bay, to be this species, which is the more probable as GrEELY, 
l. c., p. 14, says under T. officinale var. pallida: “There were two 
shades of colour, deep yellow, and yellowish white”. The latter doubt- 
less is T. hyparcticum, but the former accords best with T. pumilum. 

All the species of the phymatocarpum-group must be presumed 
to be of a very late origin, because of their existence only within rather 
limited areas, mostly inside the line of former glaciation, but among the 
forms here in question T. pumilum may be taken to be the youngest, 
as its area seems to be even smaller than that of the others. 

Occurrence. North Coast: Dumbbell Harbour, leg. Feitpen (Nat. 
Hist. Museum herb.!). East Coast: Discovery Harbour, Hart, GREELY(?) 
South Coast: Goose Fjord (3394, cf. note p. 21). 

Distribution: Arctic American Archipelago: Ellesmereland, Mel- 
ville Island (I must refer hither a specimen in the Nat. Hist. Mus., col- 
lected by Sabine). That T. pumilum should have come to Ellesmere- 
land from the west is made probable hy its appearence in the northern 
part of the land as well as in the south-western part, whereas it is 
doubtless lacking in the Hayes Sound region, where I could hardly 
. have overlooked it, as the shape of its leaves 'is so different from that 
of the common form. | 


Arnica alpina, (L.) Oum. 


A. alpina, Oun, Diss. Arn., 1799; Lanez, Consp. Fl. Groenl.; Kruusz, List E. Greenl.; 
Natuorst, N. W. Grönl.; Lepesour, Fl. Ross.; KJeLLMan, in Vegaexp.; An- 
DERSSON & HesseLman, Spetsb. kärlv.; Brirron & Brown, Ill. Fl. (ex p.?); Sm- 
Mons, Prel. Rep. et Bot. Arb.; A. montana £ alpina, Linnnzus, Sp. plant., 
1753; A. montana 8 angustifolia, Hooker, Fl. Bor. Amer., non Dusy: A. 
angustifolia, Vani, Fl. Dan., T. 1524; A. montana, Hart, Bot. Br. Pol. Exp.; 
GrEELY, Rep. 

Fig. Sv. Bot. T. 699; Fl. Dan., T. 1594. 


The Ellesmereland plant is in accord with specimens from Green- 
land and Scandinavia, etc. As a rule, each individual had only one 
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head, some, however, had one or two additional ones from the axils 
of the upper stemleaves. Aug. 8th, 1900, both specimens in full flower 
as well as such as had already ceased to flower, were found on open, 
sunny, grass-clad ledges of rock; in the shade of an adjacent gully, the 
plant still stood in bud. As I had no occasion to revisit the only place 
where I found this species, I have had no opportunity to note if it de- 
velops its fruits. The Narzs-expedition only gathered the leaves of it 
on Bellot Island; GreELY, however, notes the flowers of it as early as 
June 27th, but observes that it flowered late near the sea. 

Grows mostly on grassy rock ledges, also in clay soil. 

Occurrence. Grinnell Land: Bellot Island in Lady Franklin Bay 
(leg. Fempgn), Hart; from the coast to 1500 feet, Greety. Southern 
coast: Harbour Fjord, ledges of the Seagull Rock (2585). 

Distribution: Northeastern Greenland, West Greenland from 
Foulkefjord, 78° 20’ southwards to 64° 10’, Arctic American Archipelago, 
Arctic America, Labrador, Canada(?), Rocky Mountains(?), Unalaschka, 
Arctic Asia from the land of the Chukches to the Gyda tundra, Novaja 
Semlja, Spitsbergen, Northern Scandinavia. 

From Alaska, Rocky Montains, and other more southern localities, 
I have, especially in the herbarium of the Nat. Hist. Mus., seen several 
specimens, determined as A. alpina, but certainly not belonging to the 
common arctic form. Perhaps it is only a variety of it, but I should 
be more inclined to think that there is an underscribed species distri- 
buted in those regions. In Decanporıe, Prodr. VI, p. 317, also under 
A. angustifolia, Vani the following observation is to be found: “Folia 
specim. Groenlandicorum integerrima, sinus Laurentii denticulata, duas 
forte species indicant”. The specimens from southern latitudes are dist- 
inguished not only by the dentate leaves, but also by a feebler villosity, 
especially of the bracts of the involucre, broader rays, long-petiolate 
leaves and by a coarser rhizome. I have seen no specimens intermediate 
between A. alpina and A. montana, L. that could warrant its being 
placed as a variety under the latter species. 


Antennaria alpina, (L.) Garrtn. 


A. alpina, Gaertner, Fruct. et sem. plant., 1791; Lance, Consp. Fl. Groenl.; Kruuse, 
List E. Greenl.; Natnorst, N. W. Grönl.; R. Brown, Chlor. Melv.; Hooker, 
FI. Bor. Amer.; Barrron & Brown, Ill. Fl.; Simmons, Prel. Rep. et Bot. Arb.; 
KJELLMAN, in Vegaexp.; LEDEBoUR, Fl. Ross.; Qnaphalium alpinum, Linnzus, 
Sp. plant., 1753. 
Fig. Fl. Dan., T. 2786, 
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Found only June 6th, 1899 with stems of last year. The fruit 
seemed hardly to have been developed. 

Grew in somewhat boggy, shallow soil on the surface on top of a 
rock, about 200 feet above sea-level. 

Occurrence. Eastern coast: Hayes Sound, on a promontory at the 
mouth of Flagler Fjord (490). 

Distribution: East Greenland, West Greenland, Arctic American 
Archipelago, Arctic America, Labrador, Rocky Mountains, Arctic Asia, 
Altai a. o. mountains, Arctic Russia, Northern Scandinavia, the Alps, 
Iceland. 


Erigeron uniflorus, L. 


E. uniflorus, Linnævs, Sp. plant., 1753; Lance, Consp. Fl. Groenl.; Kruuse, List E. 

Greenl.; Hooxer, Fl. Bor. Amer.; Britron & Brown, Ill. Fl.; Hart, Bot. Br. 

Pol. Exp.; KyeLıman, in Vegaexp.; Lepesour, Fl. Ross.; Anpersson & Hesser- 

MAN, Spetsb. kärlv. 

As I did not find this species either on the south or east coast, I 
have only seen some specimens collected by Hart at Discovery Har- 
bour. These agree with E. eriocephalus, J. Vant, which is, however, 
only a variety of E. uniflorus, differing principally in the dense villo- 
sity of the upper part of the stem and the bracts (cf. Beruin, Kärlv. sv. 
exp. Grönl., RosenvincE, 2 Till, and Hartz, Fan. o. Karkr., p. 339 sub 
E. eriocephalus). Still, it is possible that GrEELY's specimens are the 
principal form. 

Occurrence. Grinnell Land, Discovery Harbour in Lady Franklin 
Bay, Hart (!), GREELY. 

Distribution: East Greenland, West Greenland, Arctic American 
Archipelago, Arctic America, Labrador, Unalaschka, Arctic and Eastern 
Siberia, Altai and other mountains, Arctic Russia, Novaja Semlja, Spits- 
bergen, Northern Scandinavia, the Alps and other European mountains. 


Erigeron compositus, Pursn. 


E. compositus, Pursa, Fl. Amer. sept., 1814; Lance, Consp. Fl. Groenl.; Kruuse, List 
E. Greenl.; Hooker, Arct. pl. Sabine, et Fl. Bor. Amer.; Hart, Bot. Br. Pol. 
Exp. ; E. compositus var. trifidus, Grezuy, Rep.; E. trifidus, Hooxer, Fl. Bor. 
Amer.; Cineraria Lewisii, RicHarpson, App. Franklin I, Ed. II. 

Fig. Hooxer, Arct. pl. Sabine, T. 13; Hooxer, Fl. Bor. Amer., T. 1%. 


Of this species also, I have only seen Hart's specimens in the her- 
barium of the Nat. Hist. Mus. and at Kew. It was missing in the 
southern parts of the land, which is the more astonishing, as it seems 
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to be rather common in the adjacent parts of Greenland on the other 
side of Smith Sound. 

Occurrence. Grinnell Land, Discovery Harbour in Lady Franklin 
Bay, “common in many places”, Hart(!), GREELY. 

Distribution: East Greenland, Northern West Greenland, Arctic 
American Archipelage, Arctic America, Rocky Mountains, and down to 
Utah and California. 


Campanulaceae. 
Campanula uniflora, L. 


C. uniflora, Linnævs, Sp. plant, 1753; Lange, Consp. Fl. Groenl.; Kruuse, List E. 

Greenl.: Narsorst, N. W. Grönl.; Hooxer, Fl. Bor. Amer.; Brrrron & Brown, 

NI. Fl.; Smamons, Prel. Rep. et Bot. Arb.; Kıeııman, in Vegaexp.; ANDERSSON. 

& Hessetman, Spetsb. kärlv. 

Fig. Sv. Bot., T. 526; Fl. Dan., T. 1512. 

The Ellesmereland specimens are, as å rule, well grown and robust, 
attaining a height of 15 cm., with many flowering, as well as sterile, 
stems from the rhizome. The corolla is always shorter than the fully 
developed fruit, sometimes also than the ovary. The relative length 
of corolla and sepals is very variable; specimens with a corolla of the 
length of the sepals, and even shorter, are to be found, as well as such as 
have it longer, in some cases nearly three times as long. These seem 
to come near to the form that has been called C. Gieseckeana, (Vest), 
which, according to DecanpoLLE, Monogr. Camp., p. 339, and Prodr., 7, 
p. 482, is distinguished "corolla calyce quadruplo longiore”. According 
to the latest treatment of the genus Campanula, Wirasex, Beitr. Kenntn. 
 Camp., p. 50—53, however, this name is not meant for any form of C. uni- 
flora, but for an arctic species, allied to C. rotundifolia, or a sub- 
species of the latter, comprising the arctic forms that are ‘conveyed to 
that species. It seems also probable, that Vest originally had such a 
form in view. 

In the Ellesmereland- and in most of the Greenland-specimens, the 
lobes of the corolla are glabrous. 

The flowering time seems to be very short, about a fortnight, after 
the middle of July only solitary, belated flowers are to be found among 
the well-developed ripe or half-ripe fruits. 

Grows on grassy ledges and slopes, and is therefore, as it seems, 
restricted to the archaean districts of the eastern and south-eastern 
coast, probably it is entirely missing in the lime and sandstone territory 
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of south-western Ellesmereland, where such localities are scarce and 
where it was looked for in vain. 

Occurrence. East coast, outer parts of the Hayes Sound district: 
slopes of the high land of Cape Rutherford towards the lakes (323), the 
“green patch” at the north side of Fram Harbour (1091). It would 
doubtless have been found also in the interior of Hayes Sound, had 
I only had any opportunities of going there later in the summer. South 
coast, Harbour Fjord in several places (2156, 2227, 2243, 2590). 

Distribution: North-eastern Greenland, West Greenland, Arctic 
American Archipelago, Arctic America, Rocky Mountains, St. Paul Island, 
Novaja Semlja, Spitsbergen, Scandinavian mountains, Iceland. 


Scrophulariaceae. 


Pedicularis capitata, Apass. 


P. capitata, Apama, Descr. plant. min. cogn., 1817; Steven, Monogr. Ped.; Lancs, 
Consp. Fl. Groenl.; Hart, Bot. Pr. Pol. Exp.; Greery, Rep.; Summons, Prel. 
Rep.; Hooker, Fl. Bor. Amer.; Brirron & Brown, Ill. Fl.; KıeLıman, in Vega- 
exp.; LEDEBoUr, Fl. Ross.; P. Nelsoni, R. Brown, in RicHarpson, App. 
Franklin L 

Fig. Hooker, Bot. App. Parry HU, T. 1, fig. 1—5. 

My specimens fully accord with the figures. This species differs 
from all other arctic Pedicularis by having a creeping rhizome. The 
stems have developed leaves only at the base, generally they stand 
single, sometimes however in denser groups, always accompanied by 
numerous leafy, but sterile shoots. The leaves are generally twice pin- 
nately divided, the bracts are more or less reduced from the shape of 
the vegetative leaves, in especially luxuriant specimens they also show a 
tendency to acquire the double pinnate lamina of the basal leaves. The 
flowers in a’ capitate cluster, generally four in individuals from marshy 
localities where the plant was usually found. But in individuals from 
dry places, they were only 1—2, as GrEELY describes the Grinnell Land 
plant (the figure in Britton & Brown, |. c., depicts such a reduced 
state). The yellow flowers are pointed upwards, very large compared 
with the size of the plant, with a long tube and upturned lower lip. 
The capsule I have not seen, as the plants seems hardly to develop its 
fruit in Ellesmereland. 

P. capitata is placed in the group Sceptra of the Anodontae by 
Maximowicz (Diagn. plant. as., p. 83), but Bunce in LEDEBOUR, I. c., who 
has placed P. Sceptrum carolinum, L. in a sub-genus Sceptrum, puts 
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P. capitata in a group Macranthae. Doubtless the section Anodontae 
of Maximowicz is very heterogeneous, the Sceptra and Acaules at least 
should be removed from it, but it is rather difficult to say if P. capi- 
tata should be united with P. Sceptrum in the same section, sub-genus, 
or genus. The shape of the flower indeed supports such an arrange- 
ment, but there is perhaps too great a difference in the form of the cap- 
sule, which also yields a prominent character of the genus Sceptrum, 
(Rupe.) Hartm. The capsule of Sceptrum is almost spherical (as also 
in P. acaulis, Wutr.), but it seems perhaps not to be so in P. capi- 
tata as far as can be judged by the descriptions of Bunce in Lepe- 
BOUR, I. c. 

P. capitata grows chiefly in marshy soil and flowers rather late, 
not before the beginning of July. 

Occurrence. Grinnell Land: Discovery Harbour, Hart, GRrEELY. 
Hayes Sound district; rather scarce: Promontory at the mouth of Flagler 
Fjord, "Fort Juliane”, interior of Beitstad Fjord, Twin Glacier Valley 
(875); Bedford Pim Island, Rice Strait side (1249); NARES expedition. 
South coast; rather common in the archaean district: Fram Fjord (1626); 
Harbour Fjord in several places (2334, 2509, 2577); and also in the lime 
and sandstone region: Muskox Fjord; Goose Fjord, in several places; 
Walrus Fjord. 

Distribution: North-western Greenland, Foulke Fjord; Arctic 
American Archipelago, Arctic America, Unalaschka, East Arctic Siberia 
to Taimyr Peninsula, Kamshatka. 


Pedicularis hirsuta, L. 


P. hirsuta, Lumzvus, Sp. plant., 1753; Lance, Consp. Fl. Groenl.; Kruvse, List E. 
Greenl.; Narnorst, N. W. Grönl.; Hooker, Fl. Bor. Amer.; KsELLMAN, in Vega- 
exp.; Lepesour, Fl. Ross.; Anpersson & HesseLman, Spetsb. kärlv.; P. sude- 
tica, Hart, Bot. Br. Pol. Exp., non Wırınenow; P. flammea, Hart, 1. c.(?), 
non Linnæus; P. Kanei, Tayıor, Fl. pl. Baffin B., non Duranp. 

Fig. Fl. Dan., T. 1105; Tab. nostra 2, fig. 7—8, T. 3, fig. 1. 

Most arctic travellers and authors who have written about arctic 
floras seem to have been able to distinguish this species from others, 
so far at least, that when a P. hirsuta is mentioned one may be gene- 
rally certain that, it is the real one. But as the above list of syno- 
nyms shows, it also figures sometimes under other names. The reason 
for these mistakes, I think, is mostly to be found in the indication of 
the floras about the colour of its flowers. Both in Hartman, Skand. 
Fl. (iith Ed., p. 119), and in Neuman & ÅHLFVENGREN, Sv. Fl.,p. 147, 
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the flowers are said to be pink, and Lange asserts the same (1. c., p. 76), 
where he moreover finds fault with the statement of Duranp, Pl. Kan., 
that the colour is yellow and supposes that the latter has come to this 
conclusion through having seen only dried specimens (which probably 
was the case also with Lance himself). However most of the specimens 
of P. hirsuta that I saw at Godhavn and Egedesminde had flowers 
that were of a very pale yellow or whitish colour, and in Ellesmereland 
also this was far more common than the pink. This also agrees better 
with the fact that in some cases P. hirsuta has been mistaken for 
P. Oederi, Var. 

Such specimens must doubtless have induced Hart to mention 
P. flammea, L. from Hayes Sound. I neither found it there, nor do 
any specimens in the Nat. Hist. Mus. or at Kew confirm the statement. 
However, it is not always easy to decide, with the help of the above 
mentioned herbaria, how the collector or original author has himself 
determined the specimens, as the label generally contains only the loca- 
lity where the plant is found, not any specific name, and their present 
arrangement can consequently very well be of a later date. Still I 
think myself justified in concluding from the non-existence of specimens 
in the London herbaria, that at first the plant was wrongly determined 
but had since been put in its right place. On the other hand, some 
authors who have rightly identified the P. hirsuta with yellow flowers, 
have taken the form with pink flowers for another species. Such was 
the case with a specimen from Shift Rudder Bay, leg. FEıLden, with 
“P. sudetica, L. (P. Langsdorfi, FıscH.)” on the label and also with other 
specimens of Fempen and Hart in the Kew herbarium, some from 
Danish Greenland, where the real P. sudetica, L. is entirely lacking 
(cf. also Simmons, Dan. Greenl. pl.). 

A confusion of P. hirsuta with P. lanata, Cuam. & ScHLECHT., has 
also sometimes taken place, to which I shall have to refer again under 
that species. Indeed the likeness between these two species is small 
enough and the mistake is only possible for one who has not studied 
the plants in question from nature. | 

P. hirsuta differs widely from P. lanata in the slenderer growth, 
the thinner-set spike which is far less hairy, and especially in the very 
remarkable dilatation of the petiole and rachis of the leaves. The co- 
rolla has a sack-like, contracted galea that almost entirely encloses the 
stamens and the style. Sometimes the galea is cleft in the middle (in 
dried specimens this is not uncommon) so as to give it the appearance 
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of being furnished with teeth — a characteristic never found in the spe- 
cies, as it belongs to the section Anodontae. 

P. hirsuta bears a greater resemblance to a species of the section 
Bidentatae, namely P. arctica, R. Br., and a confusion between the 
two could easily arise if the teeth in the apex of the galea (with which 
the latter species is furnished) are not observed. 

P. hirsuta grows chiefly in grassy places, rock-ledges as well as 
in evener loamy ground, by the side of brooks, etc., but also in more 
open gravely places. It seems hardly to be in flower before the end of 
June, and in August specimens still flowering are to be found together 
wilh such as already have ripe and opened capsules. 

Occurrence. Grinnell Land: Discovery Harbour, leg. Harr(!), 
Shift Rudder Bay, leg. FetpEn(!). Hayes Sound district: rather commen 
but in general not. plentiful. Specimens from: Fram Harbour (281, 
1107), Cape Rutherford (685), Twin Glacier Valley (878), South coast: 
somewhat less common: specimens from Fram Fjord (1651), Harbour 
Fjord (2232), Goose Fjord (2880, 3647, 3956). 

Distribution: East and West Greenland except in the south, 
Arctic American Archipelago, Arctic America, Siberia, Novaja Semlja, 
Spilsbergen, Arctic Russia, Northern Scandinavia. 


Pedicularis lanata, Cuam. & ScHLEcHT. 


P. lanata, Caamisso & ScHLECHTENDAL, Pl. Romanzoff., 1827; Lanes, Consp. Fl. Groenl.; 
Natuorst, N. W. Grönl.; Sımmons, Prel. Rep. et Bot. Arb.; KJeLLMan, in 
Vegaexp.; Lepesour, Fl. Ross.; Anpersson & HesseLman, Spetsb. kärlv.; P. 
Langsdorfi, Steven, Monogr. Ped., ex p. et 8; Hooker, Fl. Bor. Amer., ex p.; 
P. Langsdorfi var. lanata, GareeLy, Rep.; P. Kanei, Duran», Pl. Kan.; P. hir- 
suta, Hart, Bot. Br. Pol. Exp.; Tayıor, Fl. pl. Baffin B.; non Linnaevs. 

Fig. Fl. Dan., T. 1821; Tab. nostra 2, fig. 1—3. 

It is rather curious, that such a beautiful and distinct species should 
not always have been easily distinguished; nevertheless, several authors 
have confounded it with P. arctica, R. Br. (P. Langsdorfi) or with P. 
hirsuta, L. The latter mistake is made by Duranp, who in Pl. Kan. 
has the name P. lanata as a synonym for P. hirsuta and consequently 
he has set up what was really P. lanata as a new species P. Kanei 
(cf. Asa Gray, Pl. Rocky Mtns., p. 251, and Maximowicz, Diagn. plant. 
as. II. There can be no doubt of this, when the notes about the 
Pedicularis-forms in the above-quoted papers are compared. The real 
P. lanata was first brought home from the Bering Sea region, and the 
name is first used in herbarium labels by WitLpENow and Pattas, but 
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it is rather difficult to make sure how the have used it. If Steven (I. c.) 
is right, Fischer seems to have put it as a variety under P. Langs- 
dorfi, but a few years after the publication of STEvEN’s monograph, 
appeared the work of Cuamisso & SCHLECHTENDAL about the plants of 
the Romanzoff expedition, and here the two very different species were 
kept apart, as CHAMISSo had had the opportunity of studying them from 
nature. There cannot be the least doubt about the meaning of the 
name as used by CHamIsso and SCHLECHTENDAL, and consequently it 
must be used for the species in question. No consideration is to be 
given to the unpublished names; and even STEVENS name is put out 
of the question owing to the confusion in his monograph — a point to 
which I shall return later. Of subsequent writers, Bunce in LEDEBOUR'S 
Fl. Ross. follows Cuamısso, and so also does Maximowicz (I. c.), but 
Hooker (I. c.), on the other hand, has adopted STeveN's arrangement 
but with the difference, that for him ,the more common woolly-spiked 
state of the plant“ that Sreven designed as ,8 calyce lanato“ („syn. 
P.lanata, Parr. in herb. MarsHALL et WILLDENOw“ according to STEVEN, 
l. c.) becomes the principal type, which he says that Fischer himself 
has marked is his (Hooker’s) herbarium as his P. Langsdorfi. In his 
monograph indeed, Steven has figured his P. Langsdorfi (T. 9, fig. 
2), but this figure is not one that can settle the question, for it calls to 
mind both — having the flowers of P. arctica, with distinct teeth at 
the upper part of the brim of the galea, while the basal leaves appear 
to be those of P. lanata. The spike most nearly resembles that of the 
latter species, but the dense hair is not indicated in the figure. Possibly 
the figure is schematic, perhaps also the confusion may partly be due 
to the existence of yet another form. In the Nat. Hist. Mus. herbarium 
I saw a specimen from Kamshatka, ex. herb. PaLcas, which was most 
like P. lanata, except for the existence of a pair of very slender teeth 
at the apex of the galea of some flowers. It was also less woolly than 
the typical P. lanata. It may possibly represent an undescribed 
species, perhaps a hybrid between P. arctica and P. lanata. This was 
the only specimen about which I was really in doubt as to how to 
classify it, in all other cases specimens from Asia as well as from 
America always clearly showed either the characters of P. arctica or 
of P. lanata and, in the latter case, were never denticulate at the galea. 
If P. arctica is removed from the Anodontae as it ought rightly to be, 
together with P. elata, Wırın., and P. striata, ParL., and these three 
species: are placed among the Bidentatae (Lophodon), we get the sharp 
difference between these and the Anodontae, that Bunce has estab- 
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lished in his excellent arrangement of the genus in LEDEBOUR (I. c.), which 
I think superior to that of Maxnsow1cz, which is adopted by WETTSTEIN 
in ENGLER & Prantı, Pflanzenfam. 

From the nearest allied edentate species, P. hirsuta, our plant is 
well defined both by its habit and by its specific characters. It is easily 
distinguished by the stiff, erect stem (solitary in most Ellesmereland 
specimens, numerous in most specimens from Greenland), by the glabrous 
deeply incised, fernlike leaves, the rachis of which is not nearly so broad 
as in P. hirsuta and P. arctica; lastly by the very dense spike, with 
the thick, woolly clothing, which is retained even in the fruiting state 
of the plant. The corolla has a rosy colour, is much larger than in 
P. hirsuta and rather open, but the lips are equally long. The 
upper forms a galea that is not cucullate but rather spoon-shaped. 
When fully developed, the style is not included, but protrudes from the 
galea. The capsule is very short and broad, and more oblique than in 
the other species. 

P. lanata grew mostly in rather wet places having a dense vegeta- 
tion, but it was also found on gravelly bottom, along rivers together 
with Carices. Outside the archaean district I only found it in one 
place. Was (1900) in flower from the end of June to the end of July. 

Occurrence. Grinnell Land: Discovery Harbour (Hart!), (GREELY ?) 
South coast: Fram Fjord (1649); in the Harbour Fjord it was rather 
common in grassy slopes (2114, 2174, 2186, 4261); Muskox Fjord in 
wet slopes in the innermost part and in the bottom of the river valley 
on gravelly soil. | 

Distribution: Western Greenland down to 67 °, Arctic American 
Archipelago, western Arctic America, Rocky Mountains, islands of the 
Bering Sea, Arctic Siberia, Kamshatka, Northern Ural, Novaja Semlja, 
Spitsbergen. 


® 


Pedicularis arctica, R. Br. 


P. arctica, Ro». Brown, Chlor. Melv., 1823; Durann, Pl. Kan.: P. Langsdorfi, Steven. 
Monogr. Ped., exp.; CHAMISso & ScHLECHTENDAL, Pl. Romantzoff.; Hooker, FI. Bor, 
Amer., ex. p.; LepErour, Fl. Ross.; Maxımowicz, Diagn. plant. as.; KJELLMAN, in 
Vegaexp. 

Fig. Tab. nostra 2, fig. 4—6. 
In his description of the new species of Pedicularis brought home 
by Parry from Melville Island 1820, Ros. Brown says: “Corolla pur- 
purea, glaberrima: galea leviter falcata, obtusa, ante apice oblique trun- 


cata et ad truncatura basin utrinque dente unico acuto brevi quandoque 
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brevissimo”. This description shows clearly enough that the question 
is about a species of the bidentate section, and had Brown’s descrip- 
tion only been duly observed, no complications would have arisen about 
this species, but unluckily, in the same year (1823) there appeared the 
above-quoted monograph of STEVEN where the plant in question was 
put together with P. lanata under the name P. Langsdorfi, which 
Fischer had used in herbarium labels, most probably instead of the 
present P. lanata (cf. above). 
“However the name of Ros. Brown was buried among the synonyms 
and that of P. Langsdorfi went its way through literature to comprise 
more or less heterogeneous things in the works of different authors. 
Some used it only for the plant, which by right should bear the equally 
old and unambiguous name given by Brown. Such are Cuamisso & 
SCHLECHTENDAL, BUNGE in LEDEBOUR (1. c.) and Maximowicz. Hooker, 
as already mentioned, has thrown it together with P. lanata. Duranp 
alone, in Pl. Kan. has upheld the name of R. Brown, but he too seems 
to have altered his views afterwards, for in Enum. pl. Smith S., he 
speaks of P. Langsdorfi instead of P. arctica (p. 94, note). LANGE 
Consp. Fl. Groenl., p. 76, puts P. arctica, R. Br. as a synonym under 
P. lanata though he says about P. Langsdorfi “a praecedente (P. 
lanata) abunde differt” (p. 77). And this he does, notwithstanding that 
he seems to have seen specimens of the plant from the Kane expedi- 
tion, of which DuranD says: — “Flowers dark purple, with two small 
teeth at the helmet”; which is enough to show that Duranp has had 
the real P. arctica and not P. lanata in front of him. 

The great resemblance in habit, shown by the plant in question to 
P. hirsuta, caused me, when I first found it, to take it for a variety 
of that species; but, on closer inspection, it soon proved to be well 
distinguished from it. But I was inclined to use the name P. Langs- 
dorfi for it, and, misled by Lange, I also doubted if the name of Ros. 
Brown had any reference to it. On seeing the original specimens of 
Brown’s plant (Melville Island, leg. E. SABıne) in the Nat. Hist. Mus., 
I immediately reeognised it as the same as that which I had collected, 
and it hardly needed further confirmation of specimens in the Kew her- 
barium, to convince me that this was the same plant as P. Langsdorfi, 
and that Brown’s name with its clear description, was the only one 
that could be used for it. | 

As my specimens are almost entirely in accord with the descrip- 
tion in Chlor. Melv. it may be enough to refer to it; but there is one 
point in which they are somewhat different. The Melville Island speci- . 
mens have ‚a single stem, but my specimens from Hayes Sound have 
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several assurgent stems. This is also the case with most specimens 
from other parts of Arctic America; and even specimens collected by 
Cuamisso at Unalaschka (in the Copenhagen herbarium) show a close 
resemblance; but I have also seen specimens collected by KseLLMAN at 
St Lawrence Island, which have larger and more open flowers with 
longer tube, and somewhat longer upper lip, but for the rest, not 
differing from mine. Even my specimens have the upper lip somewhat 
longer than the lower one, which, although the case also with the 
original specimens, is not mentioned in the description of Ros. Brown. 

Besides the section-character, the bidentate galea, P. arctica differs 
from P. lanata in its laxer stems, in the broad rachis of the leaves — 
which reminds one very much of P. hirsuta — in a shorter and less 
dense spike, in the less developed wool, in the long tube and upper lip, 
in the dark purple colour of the flowers and in the shape of the capsule 
which is much longer and less oblique, protruding with one-third of its 
length over the calyx, taking almost the middle place between that of 
P. lanata and P. hirsuta. On the other hand, there is a resemblance 
in the protruding of the style from the galea. 

To P. hirsuta it shows a great resemblance in habit and in the 
shape of the leaves, even though the rachis is less broadened than in 
that species. The flowers are much larger, longer, more open and the 
galea is not nearly so cucullate contracted as in P. hirsuta. Even the 
protruding style forms a distinguishing character from the ordinary 
specimens of that plant, where the galea is not split open. 

The purple colour of the flowers also forms a distinguishing 
character, as far as Ellesmereland specimens of P. hirsuta are con- 
cerned, but I have seen some specimens from Spitsbergen that resemble 
P. arctica so much, that I was obliged first to examine them more 
closely to make sure that the plant really was P. hirsuta. The flowers, 
also, were unusually large. It is probably of this form that Natuorst, 
(Nya bidr., p. 11) speaks, although he characterises the flowers as pink 
(enbart ljusröda). I was also reminded of P. sylvatica when I first saw 
P. arctica. 

The species grew on svampy ground with a dense vegetation of 
Carices, grasses etc., and at the edges of pools, and was in full flower 
in the beginning of July 1899, the only time I saw it. The shape of the 
fruit could be judged from numerous capsules remaining from the 
previous year, that doubtless had been ripe in the autumn. 

Occurrence. Only found at the outer part of Hayes Sound 
(Buchanan Strait): Lastraea Valley (abundant, 858), Eskimopolis (847, 

3 
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probably the same place which Hart speaks of as “Deserted village”), 
neighbourhood of Cape Viele (882). 

Distribution: Northwestern Greenland, Renselaer Bay, leg. Kane 
(Durann), Western Islands of the Arctic American Archipelago, Western 
Arctic America, Alaska, Unalaschka, St. Paul Island, St. Lawrence 
Island, Arctic Siberia westward to the Lena, Kamshatka. 


Pedicularis lapponica, L. 


This species is mentioned by Hart, Bot. Br. Pol. Exp., for his localities 
7, 8 and 12; further he says: "Sparingly at Disco and Rittenbank; 
more common at Foulke Fjord, Walrus Island, and in Hayes Sound. 
Scarce in Discovery Bay”. Now P. lapponica is, in reality, the most 
common species of the genus at Disco Island, where it is met with 
wherever there is a suitable locality for it, but in Foulke Fjord it is 
never found by others, not even by Hayes who had his quarters at 
Port Foulke; moreover it is nowhere observed in Western Greenland 
north of the Waigat. In Foulke Fjord, as well as in Hayes Sound I 
looked for it in vain. Consequently I already doubted Hart's state- 
ment before I had had an opportunity of inspecting the London collec- 
tions. In the Nat. Hist. Mus. herbarium there are no specimens from 
the Nares expedition, except one which has no indication of its source. 
In the Kew herbarium, however, I found a single specimen with “Dobbin 
Bay, Hart” on the label. I cannot help thinking that this is a Danish 
Greenland specimen which has been thus labelled by mistake. Not 
one other single specimen from the entire Archipelago was to be found. 


Plumbaginaceae. 


Statice maritima, Muu. 
var. sibirica, (Turcz.) m. 


Armeria sibirica, (Turczanınow, in pl. Dahur. exs.) ex Boissrer, in DEcANDoLLE, Prodr. 
XII, 1848; Lance, Consp. Fl. Groenl., ex p.; Simmons, Prel. Rep. et Bot. Arb.; 
Kırıı”man, in Vegaexp.; Hartman, Skand. Fl.; A. vulgaris var. sibirica, Rosen- 
VINGE, 2 Till.: Kruuse, List E. Greenl ; Statice Armeria, Hooker, Fl. Bor. 
Amer., ex p.; Britron & Brown, Ill. Fl., ex p.; St. sibirica, LEDEBOUR, 
Fl. Ross. 

Fig. Fl. Dan., 2769. 


The old Linnean genus-name Statice has been variously used by 
later authors, to denote one or other of the two sections of the original 
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genus, and I have been in great doubt as to which was the right course 
to take. However at last, I came to the conclusion that Statice must 
be used for those species that are comprehended by most authors in 
Armeria, Wırın. The division in Statice end Limonium seems to have 
been first used by Fasricrus in a work which I have not however been 
able to get hold of (Enumeratio methodica plantarum horti medici Helm- 
stadiensis, 1759). Before the appearance of Linnagus’s Species plan- 
tarum, the generic names Statice and Limonium had already been 
used by MiLLER in his Gardeners’s Dictionary, and in a new edition of 
this book of 1768, where the binary nomenclature is adopted, there 
are descriptions of both genera, as well as of the typical form of the 
species now in view. Now as this publication, against which no objec- 
tion can be brought, is so much older than WILLDENow’s Enum. pl. 
horti Berol. (of 1809), the question is so far settled; but if the rule be 
accepted, that old generic names, which have been out of use for more 
than fifty years, should not be taken up again, it might be possible 
that the name of WiLLDENow ought in such a case to be preferred. 
There is, however, no difficulty in finding systematic works where the 
names are differently used, as is already shown in my short list of 
synonyms. Consequently I must agree with Druce, Brit. Seathrifts, 
where the question is discussed in detail, that it is necessary to adopt 
the names of MILLER again. 

Another question is how far Druce is right in distinguishing so 
many species from St. Armeria, L. Careful study, perhaps preferably 
in combination with experimental culture, will probably also be neces- 
sary, before a definite conclusion is possible, if St. maritima, MILLER, 
should be looked upon as specifically different from St. Armeria. Druce, 
as well as Boissier, |. c., considers that the pubescence of the calyx 
renders a good character for the discerning of species. As I have no 
results of investigation to set against his view, I am willing to adopt it so 
far as to allow St. maritima to stand as a species, but I must transfer 
the St. sibirica of LEDEBoUR under it as a variety, as they are con- 
nected by a continual series of intermediate forms. In its most northern 
localities, St. maritima seems always to berepresented by var. sibirica, 
as also where further south it is found in alpine stations or at least 
on higher montains, for instance in the Faeroes. In southern Green- 
land both forms are met with. 

Among his synonyms Lance (I. c.) also has: — “A. labradorica, 
(Warir.?) Ring”. Now this of course may be right enough for the 
Greenland plant of Ring, but even if St. labradorica is also mentioned 
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from Greenland by Boissier, |. c., p. 678, notwithstanding I doubt 
whether WAaLLRoTH'S plant is the same. Indeed I have not seen the 
original of WarLrotH (Beiträge, p. 185—86), but the description seems 
to show that, even if a St. maritima is probably meant, it cannnot be 
var. sibirica. Specimens from Labrador lying in the Nat. Hist. Mus. 
herbarium under the name "Å. labradorica” had the outer bracts of 
the involucre rather narrow and pointed, without membranaceous margin, 
which accords with the description. Their most noteworthy character is 
not mentioned in the description, viz. that the calyx is so minutely 
and scarcely perceptibly pubescent as to be nearly glabrous on the 
ribs as well as between them. A. arctica, Wautr., which ıs also found 
in Arctic America belongs to the Pleurotrichae. 

The Ellesmereland specimens are very low, densely tufted, because 
of the multicipital rootstock, but have rather big heads. In its only 
station within the area, it grew in rather wet, occasionally flooded, 
places, along small rinlets in company with Carices, Eriophorum 
polystachium, etc. When found, August 26th, 1899, it had almost 
ceased to flower. . 

Occurrence. South coast: in the great western valley in Fram 
Fjord (1625). 

Distribution (of the variety): Northeastern Greenland, West 
Greenland, Arctic American Archipelago, Arctic America, Northern 
Siberia, Baikal (alpine?), Finmark, Faeroes, Iceland. The principal form 
is distributed along the coasts of the temperate parts at least of Europe 
and America. 


Primulaceae. 


Androsace septentrionalis, L. 


A. septentrionalis, Linnzus, Sp. plant., 1753; Hooxer, Fl. Bor. Amer.; Hart, Bot. 

Br. Pol. Exp.; Greety, Rep.; Lepesour, Fl. Ross. 

Fig. Sv. Bot., T. 483; Fl. Dan, T. 7. 

For my own part, I have not found this plant, and I was rather 
inelined to think that sooner A. Chamaejasme, Host, could have reached 
Grinnell Land, as I knew it to have been found in the south western 
islands, but specimens seen in the Nat. Hist. Museum and at Kew 
showed that Hart’s determination was right. It can hardly be sup- 
posed but that A. septentrionalis must also exist to the southwest, 
even if as yet it is only found on the arctic coast of the continent. 
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Grows in clay or rocky soil, doing best in the former (GREELY); 
in bloom June 22, 1883. 

Occurrence. Grinnell Land, Lady Franklin Bay: Discovery Har- 
bour(!) Bellot Island, Mount Cartmel (Hart, GREELY). 

Distribution: Grinnell Land, Western Arctic America, Rocky 
Mountains, Alaska, whole temperate Asia and Europe. 


Diapensiaceae. 
Diapensia lapponica, L. 


D. lappomica, Linnaeus, Sp. plant., 1758; Lance, Consp. Fl. Groenl.; Kruuse, List 
E. Greenl.; Hooxer, Fl. Bor. Amer.; Britton & Brown, Ill. Fl.; Greety, Rep.; 
Lepesoor, Fl. Ross.; KreLıman, in Vegaexp. 

Fig. Sv. Bot., T. 517; Fl. Dan., T. 47. 


This species is only stated by Greery. As here also no specimens 
are known from adjacent regions, either on the Greenland, or on the 
American side, the distribution must be supposed to be only very im- 
perfectly known. The nearest place where it is found in the Archipelago 
is southern Baffin Land, in Greenland it is found northwards to 74° 18’. 

GREELY, Three years, App. IX, p. 391, says: “Only a single 
specimen of this plant was found, and Sergeant Jewell, the collector, 
was unable to give exact information as to its habitat.” 

Occurrence. Grinnell Land, Discovery Harbour (GREELY). 

Distribution: East Greenland to Scoresby Sound, West Green- 
land, Grinnell Land, Baffin Land, Arctic America westwards to Great 
Fish River, Labrador, Adirondacks, White Mountains of New Hamp- 
shire, St. Lawrence Island, Land of the Chukches, and westward to the 
Lena River, Kamshatka, Japan, northern Ural, arctic Russia, northern 
Scandinavia, Iceland. 


Ericaceae. 


Myrtillus uliginosa, (L.) Dres. 
var. microphylla, (Lance) Sr. 


Vaccinium uliginosum, L. "microphyllum, Lance, Consp. Fl. Groenl.; V. «lig. var. 
microphyllum, Natuorst, N. W. Grönl.; Krvuse, List E. Greenl.; V. pube- 
scens, Hornemann, Fl. Dan., T. 1516, non V. lig. var. pubescens, LANGE, 1. c.; 
V. uliginosum, Hooker, Fl. Bor. Amer., ex p.; Hart, Bot. Br. Pol. Exp.; 
Myrtillus uliginosa var. microphylla, Simmons, Prel. Rep. et Bot. Arb. 

Fig. Fl. Dan., T. 1516. 


Notwithstanding the intermediate forms between this and the typical 
one, from Jylland, the Faeroes, etc., of which LanGE speaks himself, he 
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has made the arctic form a sub-species which seems rather out of place. 
With equal right could the f. Kruhsiana, (Fiscu.) of which KJELLMAN 
and Lunpström, Fan. Nov. Seml., p. 305, speak, and of which I have 
myself seen specimens, be regarded as a species. It is, however, only 
a still more reduced form than that here in view. That I could have 
looked up individuals that were small and stunted enough and had 
sufficiently small and rounded leaves to pass muster as f. Kruhsiana 
I do not doubt, but on the other side also, plants that differed rather 
little from the southern, typical form could be found. The growth of 
the whole shrub, as well as that of the leaves, was very variable, but 
only in specially favorable localities, such as the Cassiope-heath at 
Buchanan Strait, it rose to a height of perhaps eight or ten inches 
above the ground, mostly it crept between grass and mosses, or lay 
espalier-like spread close to the soil. 

The flowering was generally rather poor, and only exceptionally 
any more considerable number of berries was seen. I never saw them 
quite ripe, but that doubtless was because I never had occasion to ob- 
serve the plant during the later part of the summer. 

In the heath-like vegetation that covered some of the valley bot- 
toms at Buchanan Strait, Myrtillus was found in great abundance, as 
well as in grassy slopes, mostly growing sociably. The flowers were 
found about the end of June. 

Occurrence. East Coast: Hayes Sound district, rather common; 
Specimens from: Fram Harbour (1101), slope down from the plateau of 
Cape Rutherford (804), Lastraea Valley (840). Noted by Harr from 
“Deserted Village” and Twin Glacier Valley. South coast: rather 
common in the archaean territory (spec. from Harbour Fjord, 2226) and 
also observed in Muskox Fjord. 

Distribution (here no difference is made between different forms 
of the species): East and West Greenland, Arctic American Archipelago, 
arctic and temperate America to the Saskatschawan, Mountains of New 
England and Adirondacks, New Foundland, Unalaschka, Siberia down 
to Altai, Novaja Semlja, northern and middle Europe, Faeroes, Iceland. 
To give the distribution of the present variety is impossible, as it is 
not distinguished for instance by Hooker and LepEsour. Probably it 
occurs here and there along the northern boundary of the area af the 
typical form, and occasionally even further south. 
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Cassiope tetragona, (L.) D. Don. 


C. tetragona, D. Don, Arrang. Eric., 1834; Lancz, Consp. Fl. Groenl.; Kruusz, List 
E. Greenl.; Natnorst, N. W. Grönl.; Hart, Bot. Br. Pol. Exp.; Greery, Rep.; 
Summons, Prel. Rep. et Bot. Arb.; Barrron & Brown, Ill. Fl.; Kaetuman, in 
Vegaexp.; LeDErovr, Fl. Ross.; Andromeda tetragona, Linnaeus, Sp. plant, 
1753; Hooker, Fl. Bor. Amer.; AnDErsson & Hesseıman, Spetsb. kärlv. 

Fig. Fl. Dan., T. 1030. 


Most commonly distributed in the archaean districts, where in slopes 
and valley-bottoms that are not too svampy, but, on the other hand 
that are not exposed to drying out, it can cover wide areas. Especially 
in the great valleys at the outer Hayes Sound, Lastraea Valley, Twin 
Glacier Valley, and others, it forms together with Myrtillus and Em- 
petrum heaths of considerable extent. A similar vegetation, probably, 
is that seen by GreELY in the valleys around Lake Hazen, where, how- 
ever, both accompanying plants are absent. Also Gymnocybe turgida 
and Peltigera aphtosa (?) are often its companions. In the limestone 
regions it is scarce, and here as also in very dry localities of the ar- 
chaean district it appears in a dwarf form, only an inch or a couple of 
inches high, whereas in favorable localities it can sometimes attain to 
a height of at least 15 inches. 

It began to flower about midsummer time, and seemed mostly to 
fruit abundantly. 

Occurrence. Grinnell Land, Lake Hazen Valley (Greety). East 
coast; common in the entire Hayes Sound district, first noted by Harr. 
Specimens from: Bedford Pim Island (275), Cape Rutherford (819), Twin 
Glacier Valley (876), Fram Harbour (1082). Southern coast, abundant 
to the eastward, specimens from Fram Fjord (1658) and Harbour Fjord 
(2247); scarcer to the west, specimens from the Yellow Hill in the Goose 
Fjord (3575) but also observed at the bottom of the fjord. West coast: 
‘ Braskerud plain, south of Bays Fjord according to IsacHsEN (no speci- 
mens collected); between Baumann Fjord and Eidsfjord. 

Distribution: Northern Greenland, Arctic American Archipelago, 
Arctic America, Labrador, Rocky Mountains, Alaska, Unalaschka, St. 
Lawrence Island, Siberia to Baikal, Ural, Arctic Russia, Spitsbergen, 
Northern Scandinavia. 
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Pyrolaceae. 


Pyrola rotundifolia, L. 
var. grandiflora, (Rab.) Dc. 


P. grandiflora, Ravıus, Diss. Pyrola, 1821; Lance, Consp. Fl. Groenl.; Natsorsrt, 
N. W. Grönl.; Sımmons, Prel. Rep. et Bot. Arb.; Kserıman, in Vegaexp.; 
P. rotundifolia var. pumila, Hornemann, Dansk Oec. Plantel. I, 1821; 
Hooger, Fl. Bor. Amer.; Barton & Brown, Il. Fl; Lepesour, Fil. Ross.; 
P. groenlandica, Hornemann, 1. c. II; P. rotundifolia var. grandiflora, 
DecanvoLze, Prodr., VII; Rosenvinee, Nye Bidr.; Kruuse, List E. Greenl.; 
P. chlorantha, Duran», Pl. Kan.; Hayzs, Op. Pol. Sea; et alii, non Swartz. 
Fig. Rıvıvs, 1. c, T. 3, fig. 2; Fl. Dan., T. 1817. 


The plant in question was 1821 described indepedently from two 
quarters, viz., by HorneMann (l. c., I, p. 463) as P. rotundifolia pumila, 
and by Rapius (l. c, p. 27) as P. grandiflora. Hornemann 1837 
(I. c. II, p. 180) altered Kis name to P. groenlandica. The latter name 
can under no circumstances be used, and I cannot decide which of the 
other two has priority. I have preferred the name of Rapms chiefly 
because it is the name most commonly used by later authors, and 
also because it is followed by a rather good figure. To uphold it as a 
species seems, however, not to be justified, how ever well defined it 
seems indeed in high latitudes, for already in the southern part of 
Greenland forms appear, that link it together with P. rotundifolia var. 
arenaria, Kocu, and therefore I have followed DEcANDoLLE (1. c., p. 
778) and the later works about the Greenland flora. 

In its only locality in Ellesmereland, the plant grew in a densely, 
vegetation-clad slope together with Salix arctica, Oxyria, Polygonum 
viviparum, Saxifragae, etc., in an undergrowth of mosses. It was 
more stunted than the Greenland specimens generally are, and July 
26th, 1899, when it was collected, it had not yet opened its flowers, 
even though numerous inflorescences were seen. As no old fruits were 
found, it is probable, that such are only seldom developed, and conse- 
quently, it has little chance of spreading further than it can reach with 
its creeping rhizome. 

Occurrence. Only on the east coast, and there restricted to a 
small patch in the slope from the plateau of Cape Rutherford down to 
the great lake on the ‘‘Rutherfordeide” (1133). 

Distribution: East and West Greenland, Arctic American 
Archipelago, Arctic America, Labrador, Alaska, Northern Siberia and 
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Ural. Probably it goes over, everywhere to the southward, into typical 
P. rotundifolia, which has a wide distribution in the three continents. 
In Europe the var. grandiflora is not found. 


Onagraceae. 


Chamaenerium latifolium, (L.) Sweet. 


Epilobium latifolium, Linnazus, Sp. plant., 1753; Hooker, Fl. Bor. Amer.; NaTmorsrt, 
N. W. Grönl.; Hart, Bot. Br. Pol, Exp.; Greery, Rep.; Kırııman, in Vega- 
exp.; Lepesour, Fl. Ross.; Chamaenerium latifolium, Sweet, Hort. brit., Ed. 
9, 1830; Lance, Consp. Fl. Groenl.; Kruusg, List E. Greenl.; Simmons, Prel. 
Rep. et Bot. Arb.; Brairron & Brown, Ill. Fl.; GrönLun, Isl. Fl.:"Ch. halimi- 
folium, Sauıspuay, Parad. Lond. 

Fig. Fl. Dan., T. 565; Hooxer, in SıLıspury, 1. c., fig. 58. 

A plant which, even if it is not at all rare in the archaean districts, 
nevertheless may during many summers not reach to flowering and 
still less to the development of ripe fruit. During the whole summer 
of 1899 I could only find sterile specimens of it, except at Twin Glacier 
Valley, where young flower-buds were seen (July 5th). In the summer 
of 1900, which was rather warm, I saw it flowering richly at several 
points, and already at the beginning of August, the fruit was nearly 
ripe in the neighbourhood of our anchorage in the Harbour Fjord. 
Probably, however, it had time enough to flower and to ripen its cap- 
sules even in the preceding summer, at least in the interior of Hayes 
Sound, to which region I had no opportunity of going after June 12th. 
But in cold summers, such as 1901, it will probably not even reach to 
flowering, at least not to development of ripe seed. KseLıman also says 
(As. Beringss. Fan., p. 529), that this species in certain parts of the 
Asiatic north coast, must probably be reduced chiefly to vegetative pro- 
pagation. For this also it is well provided, the more so, as it grows 
chiefly on loose, gravelly soil, with scarce vegetation, where its strong 
rhizome can creep far round about. The severe drying out, however, to 
which it is exposed in such places, brings with it the risk, that it may 
not be able, even in å year that is otherwise favorable, to ripen its 
fruit, as the capsules will dry up already at an early stage. 

Occurrence. Grinnell Land: North coast, at Floeberg Beach (Hart); 
East coast: Discovery Harbour (Hart, GREELY). Hayes Sound district, 
inner part: Fort Juliane (674), Beitstad Fjord; outer district: Twin Gla- 
eier Valley (Hart, Summons), Cape Viele, Lastraea Valley. Bedford Pim 
Island, Rice Strait side (1313). South coast: Fram Fjord, Harbour Fjord 
(common and abundant, 2233, 2458, 2460, 2545), lacking on limestone 
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and, in sandstone-ground, only found in a single, small patch in the 
innermost part of the Goose Fjord (sterile). 

Distribution: Greenland (probably to the far north), Arctic Ame- 
rican Archipelago, Arctic America, Labrador, New Foundland, Rocky 
Mountains, Alaska, Bering Sea region, northern and eastern Siberia, 
Altai, Himalaya, Arctic Russia, Novaja Semlja, Iceland. 


Empetraceae. 


Empetrum nigrum, L. 
E. nigrum, Linnaeus, Sp. plant., 1753; Lance, Consp. FL Groenl.; Kruuse, List E. 


Greenl.; Natuorst, N. W. Grönl.; Hooker, Fl. Bor. Amer. ; Brırron & Brown, 

Ill. Fl.; Hart, Bot. Br. Pol. Exp.; Smmons, Prel. Rep. et Bot. Arb.; Koeıı- 

MAN, in Vegaexp.; Lepesour, FI. Ross.; E. rubrum, Duranp, Enum. pl. Smith S. 

Fig. Fl. Dan., T. 975. 

I only found this species within a limited area, where, however, it 
was rather abundant, and, as previously mentioned, covered wide stret- 
ches of the peaty ground in the valleys, forming, together with Cassiope 
and Myrtillus, a kind of heath. 

As I had had no opportunity of seeing other fruit than such as 
had wintered over — I visited its localities only as early as the begin- 
ning of July — it is impossible to state anything exact about the colour 
of the ripe fruit. However, I got the distinct impression, that it was 
red, not black, as is also the case in Foulke Fjord, the northernmost 
- locality of the plant in Greenland. Duranp, Enum. pl. Smith S., p. 95, 
calls it E. rubrum, Witvp., but in Hayes’ own list, Op. Pol. Sea, p. 398, 
it is called E. nigrum, and DuranD himself had previously (Pl. Kan.) 
used the latter name for the north-west Greenland plant. As indeed 
the last-mentioned plant, and in all probability also, the Ellesmereland 
one, has red drupes it must represent one of the red-fruited varie- 
ties, but not E. nigrum var. rubrum, (Wırıo.) DC. This plant, ori- 
ginally described by WıLLpenow in his edition (IV) of Linnazus, Sp. 
plant. IV, p. 713, and afterwards rightly reduced to a variety by De- 
CANDOLLE, Prodr., 16, I, p. 26, is, however not only distinguished from 
the typical form by its red fruit, but also by its pubescent twigs. This 
variety of which I have seen specimens from several localities in the 
southern part of South America, is entirely south-temperate. Further, 
there is another variety in the southern Andes, which also seems to have 
red drupes var. Andinum, (Putt.) DC., but that also seems to differ from 
the arctic plant. But there is still another red-fruited variety distin- 
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guished by DECANDoLLE (I. c.) as well as by ENGLER in ENGLER & PRANTL, 
Pflanzenfam. III, 5. This also is originally separated from E. nigrum 
and described as E. purpureum by RarınEsoue, in his “New Flora of 
N. America”, etc., which, however, I have had no opportunity of seeing, 
but as it seems according to be above-quoted works to differ from the 
type only in its red drupes and in a somewhat smaller stature and 
thicker-set leaves, there can be no doubt that this is our plant, which 
consequently is to be called E. nigrum, L. var. purpureum, (Rarın.) DC. 

However, I cannot assert that all Ellesmereland specimens have 
red drupes; it is possible, that black-fruited forms also grow there, 
moreover, as I have seen specimens with black drupes, not bigger than 
those of my specimens, from other high arctic localities. It is curious 
that red-fruited forms appear to be lacking in Danish Greenland, where 
the species is very common, the more so as the appearance of red 
drupes seems to stand in some connection with the climate, as may be 
inferred from their re-appearance in the far south. 

Occurrence. East coast: along Buchanan Strait, at Twin Glacier 
Valley (850), Cape Viele (883), and Lastraea Valley; Cape Sabine (Bed- 
ford Pim Island) according to Hart. 

Distribution: The variety, according to DECANDOLLE, |. c., seems 
to have been found only in Labrador, New Foundland and in N. W. 
Greenland. The common form is distributed all over the arctic and 
temperate regions, as well as in Europe and Asia as in North America. 


Rosaceae. 


Dryas integrifolia, Vauu. 


D. integrifolia, Vauı, Stell. groenl. et Dr. integr., 1798; Lance, Consp. Fl. Groenl.; 
Natsorst, N. W. Grönl.; Hart, Bot. Br. Pol. Exp.; Simmons, Prel. Rep. et Bot. 
Arb.; Hooxer, Fl Bor. Amer.; Brirron & Brown, Ill. Fl.; KseLıman, in Vegaexp. 
Leoesour, Fl. Ross.; D. octopetala *integrifolia, Kruuse, List E. Greenl.; D. 
oct. var. integrifolia, Cuamisso & ScHLECHTENDAL, Pl. Romanzoff.; Greety, 
Rep.; D. tenella, Pursu, Fl. Am. sept. D. octopetala, Duranp, Enum. pl. 
Smith S.; Hart, Bot. Br Pol. Exp.; Natuorst, N. W. Grönl.; Meeran, Contr. 
Greenl.; et alii, non Linnaeus. 

Fig. Fl. Dan., T. 1216; Hartz, Fan. o. Karkr., p. 321; Dusén, Gefässpfl. Ostgrönl., T. 5. 


I have not tried to insert in the above list of synonyms, all state- 
ments in the literature about D. octopetala, such as should rightly be 
transferred to D. integrifolia, as I have not always seen the specimens 
on which the statement is based, but it may be asserted that all ac- 
counts about D. octopetala from western Greenland and the Arctic 
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U re nn an 


American Archipelago, really have reference to broad-leaved forms of 
D. integrifolia. Among the many specimens that I have seen in going 
through the collections of the museums of Copenhagen, Stockholm, Lon- 
don and Kew, there was not a single D. octopetala from this great 
area. First further south-westward, in the Rocky Mountains and Alaska, 
this species again appears. | 

The great difficulty of detecting sharply-defined characters for the 
distingushing of these two specimens, is clearly to be seen from litera- 
ture. Authors who only have seen D. integrifolia in western Green- 
land, or know it from specimens from that country, are not in doubt 
about its being a good species, but in floristic works about regions 
where both are found, the author either puts D. integrifolia as a sub- 
species under D. octopetala, or he asserts his opinion that the former 
is a good species without however being able to give a clear exposition 
of the differences. Hartz, Fan. o. Karkr., p. 320, who has devoted 
special attention to the Dryas-forms of north-east Greenland, Dusen, 
Gefässpfl. Ostgrönl., p. 13, KoLperup Rosenvince, 2 Till, p. 654, for 
instance, consider it as a sub-species, whereas Hooker, I. c. I, p. 174, 
Natuorst, N. W. Grönl., p. 24, KJeLLMan, As. Beringss. Fan., p. 527, 
and others, look upon it as a separate species. I must decidedly join 
with the latter, even if I must admit that the differences between the 
two species are only relative. | 

In its most typical form, D. integrifolia has leaves with teeth only 
at the nether part of each edge, and entire for the rest; also leaves, quite 
without teeth, are found, but besides also such as are dentate along the whole 
margin. The teeth are however mostly smaller than in D. octopetala and, 
as a rule, more pointed. The strongly involuted margin of the leaves is 
indeed characteristic of D. integrifolia, but in especially shady localities, 
such as between great boulders, or in clefts of rock, etc., forms with 
entirely flat leaves are also often found, and as these are besides mostly 
stronger dentate, the resemblance to D. octopetala becomes rather 
great, and the specimens are easily taken for that plant, as Hart and 
NaTHorst have done. On the other hand, there are also D. octopetala- 
forms with leaves as narrowly involuted as in the typical D. integri- 
folia; such I have seen, for instance, from Novaja Semlja, collected by 
Tu. Hotm. Much more usable is another character, which is also ob- 
served by Hooker (I. c., I, p. 174), viz., that the veins in D. octopetala 
are distinctly conspicuous on both sides of the leaves. The upper sur- 
face then gets a certain corrugated aspect and becomes lustreless, 
whereas in D. integrifolia, where they are only a little or not at all 
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visible, the surface is more or less shiny, bright and smooth. That a 
denser covering of black glandular hairs (especially on the scape and 
sepals) should characterize D. oclopetala in distinction to D. integri- 
folia, as Hooker (I. c.) and Rosenvinee (I. c.) intimate, hardly holds true. 
Among the Danish Greenland specimens in the Copenhagen herbarium, 
there are, besideg those from Kingigtok at the Vaigat, which the latter 
author mentions, many more that have densely glandular scapes and 
sepals. Also some of the specimens which I collected at Egedesminde 
and Godhavn have a rather dense glandular covering, and still more 
is this the case with specimens from Foulke Fjord, and with most Elles- 
mereland specimens. When Purs# (I. c., p. 350), says that the flowers 
are only half as large as in D octopetala, this must have been acci- 
dentally the case with the specimens after which he has made his des- 
eriplion. The flowers of D. integrifolia are not really so small, even 
if they never become so large as the biggest ones of D. octopetala, and 
they are mostly a little smaller than the medium size of the flowers 
of the latter species. Besides they are not so purely white, but rather 
often have a faint touch of yellow. 

It appears from the preceding, that it is a rather difficult task to 
make a distinction between certain forms of both species in districts 
where both grow. But such common areas are restricted to the border- 
regions of the two species, and the principal foundation for the distin- 
guishing of D. integrifolia as a separate species lies, in my opinion, 
apart from its having proved constant in cultivation (Hooker, I. c.), in 
its geographical distribution. To a plantform, which has a great con- 
tinual area of distribution, where it totally excludes another allied one, 
which on the other hand, is the ruling one in other equally wide 
tracts with similar conditions of life, I must, for my part, concede 
the right of being looked upon as a good species, even if the mor- 
phological characters are not so very distinct. 

NATHORST, |. c., p. 24, also has a D. octopetala I. intermedia, which 
he looks upon as a connecting form between the two species, or perhaps 
a hybrid. Specimens of it seen in the State Museum at Stockholm, 
have proved to belong to a broad-leaved and dentate form of D. inie- 
grifolia. I have seen plants that could be reckoned as this form in 
several localities and they are also represented in my collections (f. 1. n. 
4218), as well as such as could easily be taken for D. octopetala 
(f. i. n. 2345, found in deep shade under a protruding rock). However I 
also found another variety which seems to deserve a name: 
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Var. canescens n. var., is characterised by a dense tomentose 
covering also of the upper surface of the leaves, which even in the old 
leaves is almost as grayish-white in colour, as the nether one. It forms 
a parallel to the varieties argentea, Buytt, and hirsuta, Hartz, of D. 
octopetala. 

D. integrifolia is one of the three most common plants in Elles- 
mereland, and is absent from very few places where there is any higher 
vegetation at all. It also makes only small demands on the nature of 
the soil, and even if it is most abundant and vigorous in the archaean 
districts, it can also grow on localities so poor as plains of limestone 
debris, if only the water supply is not too scarce. Swampy ground 
it cannot bear, and consequently it ss limited to the top of bigger 
knolls, where it grows out into the bogs. It is one of the first species 
to come into flower (about the middle of June or even earlier), and fruits 
abundantly. 

Occurrence. Northern coast: Cape Joseph Henry and Floeberg 
Beach, Harr(!). Grinnell Land: Discovery Harbour, Hart(!), GREELY; 
further as it seems at every station visited by the Nares expedition. 
Very common in Hayes Sound and the neighbourhood of Fram Harbour 
(specimens 649, 1081, 1411, 264, 1250). South coast, common (specimens: 
1619, 2168, 2345, 3590, 3951, 4218). Western coast, only seen at Lands 
End, between Eidsfjord and Baumann Fjord, Coal Bay, and brought 
home by Bay from Bay Fjord (480), but doubt less common also here. 

The var. canescens in dry places among the type: Hayes Sound: 
Skråling Island in Alexandra Fjord (1376); western valley in Fram Fjord 
(1884), above the anchorage in Harbour Fjord (2572). 

Distribution: North-eastern Greenland, rare, in company with 
D. octopetala, West Greenland from Lockwood Island, 83° 24' down to 
the soulh, Arctic American Archepelago, Arctic America, Labrador, New 
Foundland, Anticosti, White Mountains of New Hampshire(?), Rocky 
Mountains down to 52°, Alaska, St. Lawrence Island, Land of the Chuk- 
ches. D. octopetala on the other hand, is spread in the mountains of 
Europe, in Arctic Russia, Novaja Semlja and Spitsbergen; in Asia, in 
the arctic parts as well as in the alpine region of the mountains, every- 
where alone. In the Bering Sea region, in Alaska and the Rocky 
Mountains, but probably not in Arctic and Fastern America, it meets 
D. integrifolia, as is also the case in North East Greenland, where it 
again seems to have reached by way of Scotland, Faeroes, and Iceland, 
where it is still found in the higher mountains. Thus, D. octopetala 
has a still wider range where no D. integrifolia is found. 
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Potentilla pulchella, R. Br. 


P. pulchella, Ros. Brown, List of pl., 1819, et Chlor. Melv.; Lenmann, Mon. Potent., 
Suppl. I, et Revis. Potent ; Rrosers, Mon. Amer. Potent.; Lange, Consp. Fl. 
Groenl.; Keuvuse, List E. Greenl.; Natuorst, N. W. Grönl.; Soaons, Prel. 
Rep. et Bot. Arb.; Hooxer, Fl. Bor. Amer.; Anpersson & HesseLman, Spetsb. 
kärlv.; P. nivea var. pulchella, Duranp, Enum. pl. Smith S.; P. nivea, Hart, 
Bot. Br. Pol. Exp., ex p.; P. sericea var. dasyphylla, Travutverrer, Consp. 
FI. Nov. Seml.; KserLLman & Lunbström, Fan. Nov. Seml.: non Lepesounr, Ic. 
pl. Fl. Ross. Fl. Alt, Fl. Ross.; P. Sommerfelti, Leaumann, Nov. Stirp. Pug. 
IX et Revis. Potent.; Lange, 1. c.; Rypeere, I. c. 

Fig. Leumann, Mon. Potent., Suppl. I, T. 7, fig. 1; Fl. Dan, T. 2284; Ryo- 
BERG, 1. c., T. 36, fig. 6. 

The species in question, is first named by Ro». Brown without 
description, but in Chlor. Melv. he gives some notes about its charac- 
ters that are not, however, very satisfying, Perhaps it could be ques- 
tioned if he has really had the species in view, which has since been 
understood by this name, the more so as the figure of LEHMANN, I. c., 
who has perhaps had an opportunity of seeing the original specimens, 
is not quite so good as are his figures generally. LeHMaNN's descrip- 
tion, however, is rather clear and satisfying. So too, the figure of 
Rypsere, |. c., is not of the best. I think it must be taken for granted, 
that Ros. Brown has really used the name for the species here in 
question, the more so, as he has in Chlor. Melv. besides it, also P. 
nivea from the same district; but there are, in the London collections, 
no original specimens from Ross’s first voyage, and the specimens under 
the name of P. pulchella from Melville Island, that I have seen, are 
really P. Vahliana, to which, however, the description does not apply. 
At all events, the name P. pulchella is to be upheld, even if LEHMANN 
is to be quoted as author instead of Ros. Brown. 

P. pulchella is one of the most characteristic and easily distin- 
guished among the arctic Potentillae, but notwithstanding this, it has 
not escaped the fate of being confounded with other species: generally, 
I think, forms having only one pair of leaflets have been the cause of 
mistakes, as they can bear a certain resemblance to the varieties of P. 
nivea, that have narrow and deeply incised leaflets, such as are most 
common, for instance in Greenland (cf. Wuurr, Bot. Beob. Spitzb., p. 
104—106). But that it “goes over” into P. nivea in Spitsbergen, as 
Natuorst (Veg. Spetsb. vestk., p. 111) says, and Wurrr quotes, I 
cannot find. Among the whole of the great collection of specimens of 
P. nivea in the Copenhagen herbarium, there is not å single one, that 
I could think of referring to P. pulchella, as little as there could, on 
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the other hand, be a question of referring any of the specimens lying 
under P. pulchella to the former species. Also those specimens from 
Wurrr’s own collection that I have seen, I could easily place under 
one of the two species. As for some of his figures (l. c., T. 4), I think 
there must be å mistake; the figures 14 and 15, can hardly belong to 
any but P. pulchella, unless perhaps there exists another species in 
Spitsbergen, viz. P. rubricaulis, Lenm.; to that I shall return later. 

- From the other Ellesmereland species, P. pulchella is clearly dis- 
tinguished by its distinctly smaller flowers, whose petals are at most, 
of the length of the sepals. It is this character also which immediately 
shows that TRAUTVETTER, Consp. Fl. Nov. Seml., p. 65, is entirely wrong 
in using the name P. sericea, L. var. dasyphylla, (Bunce) LEDEB,., for it. 
As Natuorst, Nya bidr., p. 12, remarks, the Novaja Semlja plant is 
very like that of Spitsbergen; indeed it differs somewhat in the size of the 
flowers, but they are not those of the real P. sericea or its var. dasy- 
phylla (P. dasyphylla, Bunce in LeDEBourR, Fl. Alt). Indeed it is 
curious enough that an American species such as P. pulchella, should 
grow in Spitsbergen and Novaja Semlja, and should not be found in 
the adjacent parts of Siberia, but I think it may still be found there. 
At least, the explanation is not to be found in that direction, where 
TRAUTVETTER and Natuorst have sought it, and the Spitsbergen-Novaja 
Semlja plant is doubtless P. pulchella, as I have had the opportunity 
of ascertaining by examination of specimens. The real P. sericea and 
also BUnGE's species, have flowers with large and broad petals, not the 
short ones of P. pulchella which are so narrow as not to touch each 
other with the margin. Also in comparing with the figure 331 in Lepe- 
pour, Ic. pl. Fl. Ross., representing the species dasyphylla of Bunce, 
one is unable to understand how this can have been referred to the plant 
from Novaja Semlja, as it represents a Potentilla with large flowers of 
a dark yellow, with assurgent stems and leaves with several pairs of 
of longciliate leaflets, that do not seem to be very hairy over the rest. 
One arrives at the same result in studying the description in LEDEBOUR, 
Fl. Alt., and as I have also seen original specimens of Bunce in the 
Copenhagen herbarium, I am quite certain that the Novaja Semlja plant 
has nothing to do with his species, but must be referred to the arctic 
P. pulchella, perhaps as a separate variety, with larger flowers than 
that in America-Greenland. 

I have also to mention another form which I have found, if not in 
its most extreme development, viz., the so-called P. Sommerfelti, LEH- 
MANN, Nov. Stirp. Pug. IX (Fig. Revis. Potent., T. 10, fig. 2). I have 
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seen a specimen of this in the Copenhagen herbarium, collected in Spits- 
bergen by Tu. Fries and determined as P. pulchella, but afterwards 
referred by Rypperc to P. Sommerfelti. That it is what Fries took it 
for, a small, slender and almost glabrous specimen of P. pulchella, is 
obvious. The principal character which should separate P. Sommer- 
felti from P. pulchella is, according to RYDBERg, I. c., p. 91, that the 
terminal leaflet should be petiolate in the former, but sessile in the 
latter. But this character is worthless, as many specimens of P. pul- 
chella, and especially of the large and luxuriant @ elatior, Lance, have 
long petiolate terminal leaflet, among them also some revised by Ryp- 
BERG himself. When it is further observed, that LEHMANN has originally 
described it (Pug. IX) on specimens from “terris borealibus — — — 
ni fallor a cl. Kemuavio lectis”, and that later he has quoted Vani 
and Hor»örLr as collectors, without mentioning anything more about its 
home (Revis. Potent., p. 37), as well as that it is never found again in 
Greenland, and that it has been regarded in Spitsbergen of old, as a 
mere form of P. pulchella (Natuorst, Nya bidr., does not mention it), 
one may easily understand, that it cannot here be the question of any 
distinct species. Consequently, it is astonishing to find it treated as 
such, in a monograph of the genus. In Ellesmereland, I mostly saw 
P. pulchella in clayey plains with open vegetation, sometimes also in 
the rich slopes of rookeries etc. It begins to flower about the begin- 
ning of July, and fruits abundantly. 

Occurrence. North coast: Floeberg Beach(!), Dumbell Harbour (!) 
Grinnell Land: Discovery Harbour (!), (GREELY); probably in other 
localities southward along the coast. Hayes Sound district, sparingly: 
interior of Beitstad Fjord (489); Fram Harbour (659); Cocked Hat Island 
(1267). South coast, scarce but for the Goose Fjord, where it grew in 
most clay plains: Fram Fjord (1638), Muskox Fjord (2118); Goose Fjord 
localities: Gull Cove (rookery, 2895), Castle Rock (3964), Yellow Hill 
(3579, 3596), Midday Knoll (4215), east of 4th quarters (3489), great 
valley at the bottom (3268), Gallows Point (2990). West coast: Lands 
End, between Eidsfjord and Baumann Fjord, Coal Bay. 

Distribution: Northern East and West Greenland, Arctic American 
Archipelago, Arctic America, Alaska, Fast Siberia, Wrangel Land, Novaja 
Semlja, Spitsbergen. 
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Potentilla rubricaulis, Leam. 


P. rubricaulis, Leamann, Nov. Stirp. Pug. IX, 1851, et Revis. Potent.; Ryppere, Mon. 

Amer. Potent.; Hooxer, Fl. Bor. Amer.; P. aff. (nivea vel) rubricaulis, Osten- 

FELD, Flow. pl. Cape York; P. nivea var., Natnorst, N. W. Grönl.; P. nivea 

var. subquinata, Grezuy, Rep.(?), non Lance; P. pulchella f. elatior, Dusén, 

_ Gefässpfl. Ostgrönl.; P. pulchella, Natuorst, N. W. Grönl. (?); Kruuse, List E. 

Greenl., ex p.; P. nivea, auct. ?, non Linnaeus. 
Fig. Lenmann, Revis. Potent., T.30; Ryppers |. c., T. 40, fig. 1—4; Tab. nostra 5. 

During my stay in Ellesmereland, I always regarded the species 
here in question, as P. nivea, L., and that variety of it, which is called 
subquinata by Lance; and it was after closer examination and com- 
parison with other specimens, and study of literature, that I came at 
last to the conclusion that it must be referred to the species of LEH- 
MANN, which seems to have been very little noticed by later writers. 
As shown in the synonymic, some certainly have taken it for a form 
of P. mivea, and probably that is the case also with many others, 
although it is impossible, without having the authentic specimens at 
hand, to say anything certain about it. Thus, I cannot but believe, 
that it forms part of the variable P. nivea of Hart, Bot. Br. Pol. Exp., 
probably also of the plant under the same name mentioned by GREELY, 
Rep., although I have seen no P. rubricaulis collected by either of 
them. The names under which it may perhaps further hide are: P. 
nivea var. pentaphylla, Leum., var. subquinata, LANGE, var. aliaica, 
Rype. (not P. altaica, Bunce), P. quinquefolia, Ryp»., always however, 
confounded with forms of P. nivea. I therefore think it not out of 
place here also to devote some attention to an examination of what 
ought rightly to be meant by those names, notwithstandig the probable 
non-existence of those plants in Ellesmereland. 

At first, however, the description of P. rubricaulis in LEHMANN, 
Revis. Potent., p. 68, may be quoted. It runs as follows: 

“P. caulibus e basi adscendente erectis, plurifloris, petiolisque pubes- 
centibus; foliis infimis bijugis, supra glabriusculis subtus niveo-tomen- 
tosis; foliolis infimis multo minoribus subeuneiformibus profunde tri — 
quinquefidis, reliquis oblongis pinnatifidis; segmentis subaequalibus 
oblongo-lanceolatis acutis integerrimis subfalcatis; floribus paniculatis 
sepalis acutiusculis, externis oblongo-linearibus; reliquis ovato-lanceo- 
latis; petalis obtuse emarginatis fere obcordatis calycem paullo super- 
antibus”. Further be adds: “In Habitus gleicht diese Art gar sehr 
der P. nivea var. pentaphylla, bei welcher aber die Blätter niemals 
gefiedert sind.”. 
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The description of Rypsere (I. c., p. 101—102) is, on the whole, 
well in accord with this, the small differences are probably due to the 
greater material which he has had at his disposition. He says, for in- 
stance: — "Leaves pinnate of 2—3 approximate pairs and a sessile 
terminal leåflet, silky above, more or less white-tomentose beneath”, and 
further “Petals obcordate, a third exeding the sepals”. 

My specimens accord very well both with these descriptions and 
with the figures quoted. The principal difference lies in the prevalence 
of 3-digitate leaves, and in the reduction of the lower leaflets, if such 
are developed. There is, however, å continuous transition between the 
forms on the basis of which the original description is made (LEHMANN’S 
material was collected at Great Bear Lake by RicHarpson, and that of Ryp- 
BERG still further to the south), and the most reduced arctic forms with 
only 3-digitate leaves, such as are found on open gravel soil. Where P. 
rubricaulis grew in rookeries, or other places with a richer soil, it al- 
ways showed rudiments of at least one lower pair of leaflets, even if 
these basal leaflets were very small. I have never seen really 5-digitate 
leaves in it. In the Nat. Hist. Mus. there were several specimens col- 
lected by RicHarpson, perhaps from the original locality, and at Kew 
also from the arctic coast and from Mercy Bay, Banks Land, leg. 
Mrertscuinc. The RicHarpson-specimens especially, were larger and 
had larger and more deeply incised leaves than my Ellesmereland- 
specimens, but they only had two pairs of leaflets (or even one only) 
and the basal ones are at least somewhat smaller than the upper ones. 
The difference between this form and the arctic one is consequently 
not greater than might be expected. There may, however, be reason 
for distinguishing the northern form as a separate variety: var. arctica, 
n. var., characterised by low growth; mostly 3-digitate leaves, or by 
very small basal leaflets, furnished only with one or a few feeble teeth. 

P. rubricaulis, and especially var. arctica, very much resemble P. 
nivea in habit; there can also be said to exist certain points of like- 
ness to P. pulchella. It might therefore perhaps, be suspected of being 
a hybrid between the two last-named species, or perhaps that it had 
been overlooked in Greenland and Spitsbergen: it might thus have been 
the cause of the opinion quoted from Natuorst and WULFF (cf. under 
P. putchella). P. rubricaulis, however, is clearly distinct from P. pul- 
chella in its much larger flowers, broader and darker petals, many- 
flowered inflorescence, assurgent or erect stems, and in its broader, less 
deeply incised leaflets. One fact among others which decidedly proclaims 
against its being a hybrid is, that it is much more common within the 
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area here in question than P. pulchella while P. nivea seems to be 
entirely lacking. As to its possible occurrence in Spitsbergen, I can only 
say that I have seen no specimens from that country; it also seems 
improbable that it could have found its way thither as it is never found 
elsewhere on the Asiatic-European side of the arctic region. From 
Greenland I have seen specimens from Cape Mary, Clavering Island 
(leg. Dusen, cf. synonyms); further, I have myself found it in Foulke 
‘Fjord, and it is collected in Wolstenholme Sound by Batre (cf. 
OSTENFELD, |. c.) and by NartHorst at Ivsugigsok. From localities 
further south, I have only seen two specimens, that seem to belong to 
it. They are in the Copenhagen herbarium, and are both collected at 
Umanak in Northern Danish Greenland by J. Vane. One is determined 
as P. nivea and the other as P. subquinata, (Lange) Ryp»., by Ryp- 
BERG who has inspected the arctic Potentillae of the Copenhagen col- 
lection. They are entirely identical (parts of the same plant?) and are 
the only ones in the great collection from Danish Greenland, whose 
leaves show a tendency to become pinnate. In other respects, they 
resemble P. nivea very much, and consequently, P. rubricaulis may 
easily have been overlooked in the northernmost colonial districts. A 
strict search for it in those regions must, therefore, be recommended. 
Together with the two specimens mentioned, there lay a great many of 
P. nivea with 5-digitate laves, both under that name and under var. 
altaica and P. subquinata, (Lance) Ryn». 

In connection with the forms of P. nivea, found in Foulke Fjord, 
I shall have to come back to them later, but still I think ıt better to 
say a little about the names that Rypperc |. c., has for the different 
varieties of the multiform P. nivea. Wuurr, 1. c, p. 105, has already 
pointed out what he looks upon as a fault in RypBere’s monograph, 
viz., that this author has united the var. subquinata of Lance with 
the var. pinnatifida of LeHMann. This however may, perhaps, be ad- 
mitted, as it is impossible to keep apart all the varieties that Leumann 
has distinguished under P. nivea (in Revis. Potent. 12 besides the 
principal form), and as the variety of Lance must doubtless be the 
same as LEHMANN'S var. pentaphylla, that together with var. pinnatt- 
fida is characterised by partly 5-digitate, deeply incised leaflets. Still 
there is a mistake, for P. altaica, Bunce in LEDBoUR, Fl. Alt., p. 212, 
is quoted as synonymous to the latter variety. This error is due to 
LEHMANN himself (Pug. IX, p. 68), and has been repeated by later 
authors. The figure of P. altaica in LEDEBOUR, Ic. pl. Fl. Ross., T. 
329, does not indeed give much guidance, as little indeed as does the 
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description in the same work, but from the description in the Fl. Alt, 
it is evident, that here there is no question of any form of P. nivea. 
As I have had the opportunity of seeing original specimens of Buncr's 
plant in the Copenhagen herbarium, I can affirm at least, that it does 
not belong to P. nivea. In the Index Kewensis, it is referred to P. 
multifida, L., where its right place seems rather to be. As the name 
P. nivea var. pinnatifida seems only to be used by Leumann for the 
plant of Bunce (he only has one locality for it in Revis. Potent., p. 169) 
it is out of the question, and there is the choice between var. penta- 
phylla, Leum., and var. subquinata, Lance. As the former is the elder, 
it must be upheld, there being not the slightest cause to look upon it 
as a species as RypBErG has done, probably because he has had no 
opportunity of studying the plant from nature. 

Rather might it be justifiable to distinguish all the arctic forms 
with deeply incised leaflets, from the typical P. nivea, which has them 
more rounded and feebler dentate. I have, however, had too httle 
opportunity of studying them from nature, to be able to give any de- 
finite opinion about it. In a collection of herbarium specimens, it 
appears as if a continual series of intermediate forms existed. Ryp- 
BERG has, however, not only (1. c.) established a new species P. quinque- 
folia for the plant here in question, but he has also put it in a separate 
group, Subjugae, together with P. subjuga, Ryps. Between the two 
species, there is not a single character in common, unless the “pinnate 
tendency” (RypBerc, Mon. Amer. Potent., p. 37) is regarded as such, 
which is said to appear therein that the terminal leaflet is petiolate. 
This characteristic, however, appears very often in the principal form 
of the P. nivea, and there can be no doubt but that the group Sub- 
jugae is merely artificial, and has nothing to do with affinity. Perhaps 
Rypserc has seen arctic specimens of P. rubricaulis, and has referred 
them to his P. subquinata, (Lance) Ryp»., as later he has called it 
(Furth. Stud. Potent.). That would perhaps account for his arrange- 
ment. 

P. rubricaulis var. arctica in Ellesmereland is found generally in 
rookeries and vegetation-covered slopes, where it is loosely tufted and 
thriving, whereas when it grows in open gravel- or clay-plains, it he- 
comes stunted and very densely tufted, so as to be rather like P. 
Vahliana in habit. It begins to flower at the end of July, and is 
flowering all through the summer, besides bearing fruit abundantly. 

Occurrence. Grinnell Land(?). Hayes Sound and Fram Harbour 
district: Beitstad Fjord, Skräling Island in Alexandra Fjord (1373), Fram 
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Harbour (1085, 1880). South coast: Fram Fjord (1630, 1660); Harbour 
Fjord, "green patch” near the anchorage (2151), Seagull Rock (2599, 
2650); Goose Fjord, Falkon Cliff (2882, 3771), Gallows Point. 

Distribution: Northeastern and Northwestern Greenland (cf. 
above), Arctic American Archipelago (only a few specimens seen at Kew, 
but probably spread all over the islands), Arctic America, in the conti- 
nent down in the temperate parts and Rocky Mountains to Alberta, 
Wyoming and Colorado. 


Potentilla anserina, L. 


This species is recorded by Hart, Bot. Br. Pol. Exp., from Cape 
Sabine (Bedford Pim Island), but there are no specimens in the Nat. 
Hist. Museums or at Kew, to confirm his statement. He has also 
recorded it from Foulke Fjord and from Pröven in Greenland. Now it 
is lacking in the list of the plants from the Hayes expedition, which 
wintered at Port Foulke, and, in the Danish part of the coast no other 
collector has found it north of the Disco-distriet, and therefore I think 
one is well justified in excluding it from the Ellesmereland flora. What 
Hart can have taken for P. anserina is not easily decided, but most 
probably, it must have been one of the preceding species. 


Potentilla nivea, L. 


This species is recorded by Hart, Bot. Br. Pol. Exp., from all his 
localities from Danish Greenland up to the north coast of Ellesmere- 
land as well as by GrEELY, Rep. Indeed it is not to be denied, that 
it could perhaps grow there, as it is to be found in Greenland, at least 
as far north as Foulke Fjord, and it seems also to be spread in the 
Arctic Archipelago. There are, however, no specimens to be found that 
would give the necessary confirmation to the statement of Hart, which 
is the more unreliable, as he has thrown together both P. Vahliana, 
Leum. and P.pulchella, R. Br. with it, which shows, that he has had 
very little knowledge of theso species (cf. under P. pulchella and P. 
rubricaulis). In all probability, Hart has taken P. rubricaulis for P. 
nivea, even if there are no specimens of the former from Ellesmere- 
land in the London collections, but still it may be possible that GreELY, 
who has recorded P. nivea as well as the var. subquinata, has also 
had specimens of the true P. nivea in his collection. At all events, 
all the localities from Hayes Sound and adjacent parts in Hart's list 
are to be excluded. 
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Potentilla Vahliana, Lem. 


P. Vahliana, Leamann, Mon. Potent., 1820, Revis. Potent., Nov. Stirp. Pug. IX; 
Rypserc, Mon. Amer. Potent.; Lange, Consp. Fl. Groenl.; Natnorst, N. W. 
Grönl.: Hooker, Fl. Bor. Amer.; P. hirsuta, Fl. Dan., T. 1390; P. nivea var. 
hirsuta, Duran», Enum. pl. Smith S.; P. nivea, Torrey & Gray, FI. N. Amer.; 
P. nivea, Hart, Bot. Br. Pol. Exp., ex p.; P. Jamesoniana, Grevitte, Descr. Pot. 

Fig. Fl. Dan., T. 1390; Grevinne, |. c., T. 20; Ryp»enre, I. c., T. 35, fig. 8.; 
Tab. nostra 4, fig. 1. 


This species is very clearly described by Leumann (Mon. Potent.), 
and, as it is very distinct from all other arctic species, it is not easy 
to understand how it can notwithstanding have been so often confounded 
with others. Hooker, I. c., p. 195, says: “Affinis P. niveae sed certe 
species distincta, petalis reniformibus facile ab omnibus P. niveae formis 
disceernenda”: but, notwithstanding he adds: “but I possess many speci- 
mens of a Potentilla from the higher summits of the Rocky Mountains 
and from the Arctic Regions, which appear to be quite intermediate 
between P. Vahliana and P. nivea”. There are, however, no such 
specimens to he found in the Kew collections, where the Hookerian her- 
barium is now preserved. Several authors have since put it as a variety 
under P. nivea, and MEEHAN (Contr. Greenl.) has even taken it for P. 
pulchella, asis seen by the corrections of his paper made by Tu. HoLm 
(Contr. Fl. Greenl.). Perhaps also the P. pulchella of Duran, Pl. Kan., 
is to be referred to this species, as far as can be judged from his 
description. But he has also P. nivea y, Torr. & Gray, with P. Vahliana, 
LEHM. as a synonym. 

The confusion is probably due in great part to the very bad figure 
in the Flora Danica, that could, but for the flower, which is decidedly 
that of P. Vahliana, sooner represent any other species than P. 
Vahliana. 

Even in a sterile state, the species is very easily distinguished al- 
ready from afar; its large, densely-packed, hemispherically-tufted indi- 
viduals immediately catching the eye, as they stand spread over the ground, 
sometimes with only the naked earth between them. The shape of the 
leaves also is rather characteristic, but still the flower gives the best 
distinguishing marks, by its size and its broadly obcordate petals (they 
are broader than they are long), which are of a beautiful yellow colour, 
with a saffron-coloured stain. - 

It is mostly found in clay- or gravel-plains, where its strong tap- 
root goes deep down. Its flowering time seems to be rather late; I 
have never seen it in bloome before the beginning of July; in the un- 
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favorable year 1900, it was first seen on July 31st. But the flowering 
is very soon ended and the fruit seems to mature regularly. 
Occurrence. Grinnell Land, Discovery Harbour, Hart (sub P. 
nivea!). Totally lacking in the Hayes Sound district as well as in the 
eastern part of the south coast, but common and abundant in the in- 
terior of the Goose Fjord, for instance: Ptarmigan Gorge (3333, 3392), 
Gallows Point (3000), Midday Knoll (3650), Wolf Valley. 
Distribution: West Greenland (northern part), Arctic American 
Archipelago, Arctic America, Hudson Bay region, Rocky Mountains. 


Potentilla emarginata, Pursu. 


P. emarginata, Pursu, Fl. Amer. sept., 1814; Lenmann, Mon. Potent., et Revis. 

Potent.; Rypsers, Mon. Amer. Potent, et Furth. Stud. Potent.; Lance, Consp. 

Fl. Groenl.;. Kruuse, List E. Greenl.: Hooxer, Fl. Bor. Amer.; Brrrron & 

Brown, Ill. Fl.: non P.emarginata, Desf.; P. nana, WILLpEnow, in SCHLECH- 

TENDAL, Uebers. Willd. Potent.; Lenmann, Il. cc.; Ryprere, Mon. Amer. Potent.; 

Hooker, |. c.; Britton & Brown, 1. c.; LEDEBoUR, Fl. Ross.; P. fragiformis 
var. parviflora, TRAUTVETTER, Consp. Fl. Nov. Seml.; KseLıman, in Vegaexp.: 
KJELLMAN & Lunpström, Fan. Nov. Seml.; Anpersson & HesseLman, Spetsb. 
kärlv.; NatHorst, N. W. Grönland; P. fragiformis, Rypsers, Mon. Amer. 
Potent., non (Wictp.) SchLecHt.; P. grandiflora var. parviflora, TRAUTVETTER, 

Pl. Sib. bor., et Fl. rip. Kolym.; P. frigida, Hart, Bot. Br. Pol. Exp., non 

Vittars; (P. maculata, GreeLy, Rep. (?), non Pourrer). 

Fig. Leamann, Mon. Potent., T. 17; Fl. Dan., T. 2291; Rypsesc, Mon. Amer. 
Potent., T. 32, fig. 1—5. 

PursH has described (I. c., I, p. 353) P. emarginata in such a 
manner, that one can be tolerably certain which form he meant. Later 
his description has been made more precise by other authors, such as 
Lenmann and Ryp»erc, who have also given figures. I am indeed in 
no doubt about my plant being identical with that of KoHLMEISTER, col- 
lected in Labrador, on which PursH founded his species, but still 
it remains to be seen if there are no objections to the name. It is a 
fact that it is used already 1804 for quite another plant by Desron- 
TAINES (Tableau de l’Ecole de Botanique, p. 177), but without a descrip- 
tion. The name of DESFoNTAINES seems never to have been used, and 
Pursn was at liberty to avail himself of the same specific name (cf. 
also Leumann, Mon. Potent., p. 175). 

Previously, however, WırLLpdenow had, in his herbarium, distin- 
guished the plant in question as P. nana, and SCHLECHTENDAL kept this 
name when, in Gesellschaft naturforschender Freunde zu Berlin, he gave 
an account of some Potentillae in the herbarium WırLpenow. The 


above-quoted paper of SCHLECHTENDAL is published in volume 7 of Mag. 
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d. Ges. naturf. Fr. for the year 1813, but the title-page gives the year 
of publication as 1816. Even if some part of the volume was printed 
earlier, that can hardly have been the case with ScHLECHTENDAL'S paper, 
which is among the last in the volume, and consequently must be of 
later date than Pursu’s Flora, the more so as the 6th volume of the 
same periodical (for 1812), is published in 1814, according to the title- 
page. From this it follows, that one is obliged, in looking upon P. emar- 
ginata, PursH, and P. nana, SCHLECHT., as synonyms (which, I think, 
is inevitable), to use the former name. 

As to the above-quoted name of TRAUTVETTER, it must firstly be 
mentioned that P. fragiformis is also a herbarium name of WILLDENow, 
which ScHLECHTENDAL has published in the same paper. The name P. 
fragiformis is indeed to be upheld, but for quite another species, which 
has its principal distribution in East Asia and the Bering Sea region. 
It differs from P. emarginata in its broader and more rounded, less 
deeply incised leaflets, whose teeth are less acute. The whole plant is 
larger and coarser, leafy up even to the considerably richer inflores- 
cence. Generally it is less hairy than P. emarginata or at least it has 
not the long projecting hairs of the stem so prominent as in the latter 
species. P. fragiformis can rightly be said to bear a certain resem- 
blance to a Fragaria, which can hardly be said of P. emarginata. 
The figure of Leumann (Mon. Potent., T. 15) is rather good, even if it 
represents a somewhat hairy form; but the figure of RypBerce (Mon. 
Amer. Potent., T. 31, fig. 1) cannot have been designed from any spe- 
cimen of the true plant of ScHLECHTENDAL, as it has much smaller 
flowers and more narrow petals. This also accounts for the absence 
of any distinguishing marks in the description of the three species in 
RypBErG’s monograph. His material for the description of P. fragi- 
formis, partly at least, has belonged to P. emarginata, for he gives 
Cape York in Greenland among the places where it is found. He also 
mentions Alaska, where both species are found, but probably his spe- 
cimens from there also were P. emarginata. Specimens of the real 
P. fragiformis I have seen, especially from the Aleutian and other Is- 
lands in the Bering Sea, and also from Western Esquimaux Land (leg. 
SEEMANN), and from Siberia so far east as Patapodskoje at the Yenis- 
sei River (leg. M. Brenner, %/, 1876). Specimens very well in accor- 
dance with these, lay in the Copenhagen herbarium labelled: “Hort. bot. 
hafn. %/e 61, sem. ex hort. Hamburg”. Even if these cultivated spe- 
cimens are somewhat less hairy than the figure of Leumann indicates, 
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still it is probable, that the seed was taken from a plant which Leu- 
MANN had approved of as P. fragiformis. 

TRAUTVETTER has here, as in several other cases, done his best to 
add to the already existing confusion. First be established the name 
P. fragiformis var. parviflora for the plant, which had already two 
specific names (cf. synonyms) and later he transferred it to still another 
species. About P. nana, (Wırın.) ScHLEcHT., it must finally be added, 
that even if it is kept separate from P. emarginata, some authors at 
least have had a suspicion about their identity. Hooker, for instance, 
(l. c., I, p. 194) says: “May not this be the P. emarginata, Pn.?” 
Rypperc, who in his monograph kept three different species, has after- 
wards (Furth. Stud. Potent., p. 180) been forced to admit, that they are 
only forms of one. The character by which he has distinguished them, 
the length of the terminal tooth in the leaflets, is quite useless. I think 
that under some records of P. nivea, P. emarginata may also be found 
hiding. To judge from the synonyms, R. Brown, Chlor. Melv., p. 19, 
gives under his P. nivea 8, and from a specimen collected in Melville 
Island by Sasıne, which lay under P. nivea in the Nat. Hist. Mus. 
herbarium, he has had P. emarginata in front of him. 

In grass-clad ledges and slopes P. emarginata is a rather common 
plant throughout the whole region visited by me. Its first flowers came 
rather early, about the middle of June, but flowering specimens could 
still be found in August. Like all Potentillae it fruits abundantly. 

Occurrence. Grinnell Land: Shift Rudder Bay and Discovery 
Harbour (Hart). Hayes Sound region, common and plentiful. Speci- 
mens from: Cape Viele (861), Skräling Island (1877), Eskimopolis (836), 
Cape Rutherford (318, 684), Fram Harbour (658, 1083), Cocked Hat 
Island (1268), Bedford Pim Island (1194, 1259). South coast, less abun- 
dant. Specimens from: Fram Fjord (1629); Harbour Fjord, valley on 
Sir Inglis Peak (2163); Goose Fjord, Gallows Point (2996), surroundings 
of 3th winterquarters (3183, 3264, 3481), Midday Knoll (3506), 4th winter- 
quarters (3958). West coast: Lands End, and between Eidsfjord and 
Baumann Fjord. 

Distribution: Northern East and West Greenland, Arctic Ame- 
rican Archipelago, Arctic America, Labrador, Rocky Mountains, Alaska, 
Islands of the Bering Sea, Arctic and Eastern Siberia, Novaja Semlja, 
Spitsbergen, Franz Joseph Land. 
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Potentilla maculata, Pourrer. 


This species is recorded by GREELY from Discovery Harbour. Most 
probably it is P. emarginata that has been mistaken for it, as the 
latter species is absent from GRrEELY’s list. As it is nowhere found in 
the Arctic Archipelago, and as in Greenland it does not go north of the 
Disco region on the west coast, it is very improbable that it should grow 
in Grinnell Land. 


Saxifragaceae. 


Chrysosplenium alternifolium, L. 
var. tetrandrum, Lunn. 
Ch. alternifolium-tetrandrum, N. Lunn, Beretn. Östfinm., 1846; Ch. alt. var. tetran- 
drum, FrancBet, Mon. Chrysospl.; AnDErsson & Hesserman, Spetsb. kärlv.; 

Ch. alternifolium, Hooker, Fl. Bor. Amer., ex p.; Brrrron & Brown, Ill. FI, 

ex p.; Lepesour, Fl. Ross., ex p.; Ch. tefrandrum, Fries, lakt. arkt. vaxt.; 

Smmons, Prel. Rep. et Bot. Arb. 

Even if certain differences are immediately visible when a typical 
specimen of the arctic Ch. tetrandrum is compared with the Ch. alier- 
nifolium of temperate regions, they nevertheless are united by inter- 
mediate forms, and FraNcHET, the monographer of the genus, has 
(I. c., p. 107) put the first-mentioned plant back in its old place as a 
variety of the latter. Tu. M. Frizs also, has himself expressed some 
doubt whether the species established by him could be standing as such 
(Nov. Seml. veg., p. 37). Warmne, who has studied it from a flower- 
biological point of view, seems most disposed to keep it as a separate 
species, even though he says (Arkt. Vaext. Biol., p. 4) that it has 
doubtless sprung from Ch. allernifolium as a degraded, and for arctic 
conditions better adapted form. The principal character, the four stamens, 
he explains directly from the self-pollination, which again becomes a 
necessity, because insects for the pollination are so scarce (the right 
ones are perhaps totally absent?). The other differences between the 
arctic and the temperate form, the shape of the leaves, the stature, etc., 
can in a greater material be seen to be conlinually connected by inter- 
mediate forms. As for the more abundant development of creeping 
stolons, such may be found equally developed in 8-staminate forms 
from arctic or sub-arctic regions. It also seems quite natural, that such 
an adaption for vegetative multiplication should take a prominent place, 
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where circumstances are hardly such as to allow of development of 
fruit or ripe seed every year. 

The specimens in the Nat. Hist. Mus. herbarium are not generally 
accessible for a closer inspection as they are closely pasted to the paper, 
some, however, certainly belong to the variety, and as far as may be 
concluded from habit, that is the case with all specimens from the Ar- 
chipelago and the arctic part of the continent. Some, however, may 
have 8 stamens, as certainly some Novaja Semlja plants have, and, 
perhaps, also some of Lunp’s own specimens. 

My specimens are, mostly at least, 4-staminate, but show an abun- 
dant growth. The only locality where I found the plant also was un- 
usually favorable, a small, sheltered slope below a high rock wall with 
a southern exposure, and richly watered as well as manured from the 
height above, where the glaucous gull had a nesting place. Here it 
formed, together with a large Mnium sp. and other mosses, a densely 
matted vegetation. Flowering specimens as well as others with ripe 
seed in abundance, were found August 8th, 1900 — the only time I found it. 

Occurrence. South coast: Seagull Rock in the Harbour Fjord (2600). 
Its occurring here is of special interest, as it had not reachedGreenland?. 

Distribution. I must take both forms together, as sufficiently 
detailed statements about the area of the variety are not at hand; 
FRANCHET, |. c., has even omitted the original locality, the Finmark, 
among the localities for it, which he records. Therefore I mark with 
an * the countries in which its occurrence is noted, or from whence I 
have seen specimens: *Arctic American Archipelago, *Arctic America, 
Northern Temperate America, British Columbia, Iowa, *Colorado, *Rocky 
Mountains, Alaska, *Unalaschka, Pribilof Islands, *St. Lawrence Island, 
Arctic and Temperate Asia down to the Himalayas and the Caucasus, 
Northern and Central Europe (*Finmark), *Novaja Semlja, *Spitsbergen. 


Saxifraga oppositifolia, L. 


S. oppositifolia, Linnaeus, Sp. plant., 1753; STERNBERG, Revis. Saxifr.; EneLer, Mon. 
Saxifr.; Lange, Consp. Fl. Groenl.; Kruvsr, List E. Greenl.; Natnorst, N. W. 
Grönl.; Hart, Bot. Br. Pol. Exp.; Greety, Rep.; Simmons, Prel. Rep., et Bot. 
Arb.; Hooxer, Fl. Bor. Amer.; Britton & Brown, Ill. Fl.; Kseııman, in Vega- 
exp.; LEDEBouR, Fl. Ross.; Anpersson & HesseLman, Spetsb. kärlv. 

Fig. Linnævs, Fl. Lapp., T. 2, fig. 1; Fl. Dan,, T. 3. 


This species is the most common one in Ellesmereland, as it is 
probably everywhere in arctic countries. I have never visited a place 


1 Indeed, there is in the Stockholm herbarium, one specimen labelled “e Groen- 
landia, ded. Vaut fil., 1842”, but that probably is from Spitsbergen. 
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where it was not found when an excursion was made, and only in the 
most utterly poor limestone distriets it was not immediately found after 
walking only a few paces on shore. It grows also in nearly every kind 
of locality, and even if it absent from the most swampy bottom, it can 
still be found on the top of the higher knolls, where it is a little drier. 

It is very variable, both in manner of growing and shoot-system of 
the individual, as well as in size and colour of the flowers. ANDERSSON 
& Hessetman, 1. c., p. 25—26, have distinguished two forms, that differ 
in their mode of growth, f. pulvinata and f. reptans. They could also 
be distinguished in Ellesmereland, but I have not found them so sharply 
defined as, according to these authors, they must be in Spitsbergen. 
The same distribution of the forms, which is mentioned from Van Keu- 
len Bay, I have also observed in many places, and I think it is easily 
explained. The origin of the pulvinate form in depressions, is caused 
directly by the influence of outward conditions. S. opposilifolia, in 
fact, is not the only plant which grows thus in such localities. Cera- 
stium alpinum, for instance, shows there an equal tendency to form 
dense tufts, and another densely pulvinate plant from similar localities 
is Alsine Rossii. Most probably this stands in conneclion with the fact, 
that such localites, the even clay plains, as well as the depressions in 
the more undulated fields of the same kind, will, during the melting of 
the snow, all be inundated by a shallow layer of clay-laden water, which 
runs very slowly and deposits rather considerable quantities of loam. 
If S. oppositifolia should grow here as usual, prostrate and spread 
like a mat, it would every year, be covered by a layer of clay, may be 
thin, which would impede its early development or even kill it. By 
growing in tufts which reach over the water, it avoids this, but then 
the forming of tufts naturally necessitates another kind of ramification. The 
cause for the appearance, also mentioned by the same authors, of large 
mats ın the river beds, where also the bottom ıs rather little stabile, 
may perhaps be sought therein, that a high tuft would too easily catch 
the gravel transported by the fast-running wather and thus be buried. 
Here the plants become totally submersed during the flood and then 
probably, the matlike growth is less apt to hold fast the coarse mate- 
rial which is here carried along. Very often, however, the mats of 
S. oppositifolia and other plants growing in such places, are totally 
covered and killed, or also washed loose and swept away. 

S. oppositifolia is called the most arctic of all higher plants and 
indeed it is found so far north as man has reached on dry ground. 
It is also one of the first to show signs of life in spring time and 
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usually the first to flower. Even so far north as Discovery Harbour, 
it has been found in bloom already on June 1st (1882, Greety). In 
Fram Harbour, I also saw it flowering, June ist, 1899, but the following 
years it came a little later. 

Occurrence. Common and abundant all over Ellesmereland (first 
mentioned from Cape Frazer by Hayes, and in his collection from Gale 
Point; by WerHERILL from Cape Faraday, and also from Weyprecht 
Island in the STEIN collection according to Horm). From the western 
coast I only have specimens from Bay Fjord (482, leg. Bay) and 
Braskerud Plain (697, leg. Isacasen), but I also saw it in several 
places up into Baumann Fjord, and I presume that it is equally common 
there as to the east. Specimens in the collection: Cape Rutherford (325), 
Fram Harbour (283, 1094, 1162), Bedford Pim Island (265, 1311), Fram 
Fjord (1614), Harbour Fjord (2050), Goose Fjord (8275, 3901). 

Distribution: Throughout the Arctic Regions and in the higher 
parts of the temperate, down to New Foundland, Anticosti, Vermont, 
Wyoming and Oregon, Unalaschka, Alatau, Tibet, Alps, Siebenbürgen, 
Appenines, Sierra Nevada. 


Saxifraga flagellaris, Wi. 


S. flagellaris, WILLDENow, in STERNBERG, Revis, Saxifr., 1810; EnsLer, Mon. Saxifr. ; 
Natuorst, N. W. Grönl.; Hart, Bot. Br. Pol. Exp.; Greery, Rep.; Brown, 
Chlor. Melv.; Hooker, Fl. Bor. Amer.; KJeLLMAN, in Vegaexp.; Lepesour, Fl. 
Ross.; Anpersson & HesseLman, Spetsb. kärlv.; S. flag. var. setigera, ENGLER, 
Mon. Saxifr.; Lance, Consp. Fl. Groenl.; Kruuse, List E. Greenl.; S. setigera, 
Pursu, Fl. Amer. sept. 

Fig. STERNBERG, 1. c., T. 6; Fl. Dan., T. 2358; Lepzsour, le. pl. Fl. Ross., T. 321; 

Hooker, |. c., 1, T. 87. 

When Pursu (l. c., p. 312), 1814, described his species S. setigera, 
he was doubtless quite ignorant of the fact, that the same plant had, 
four years before, become known from the Caucasus and had been 
described. Moreover his material must have been very bad, as he has been 
induced to think that the flowers were white, Other authors soon came to 
the conclusion that the same plant was meant, but some, for instance Hooker 
(Il. c.) and Enger (I. c., p. 225) have looked upon it as a variety. The last- 
mentioned author also gives a description of it, which is, however, some- 
what different from that of Pursn, who had described it with charac- 
ters that all, so far as they are correct, apply to the type. The distin- 
guished mark for the variety of ENGLER: “Calycis laciniae ovatae ad 
medium 'usque coalitae. Tubus ovario adhaerens”, however, does not 


hold good for most of my specimens, any more than it does for many 


væ 
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Greenland and Arctic American ones; whereas it can, on the other 
hand as well be applied to some Spitsbergen and North Asiatic speci- 
mens. The characters “caulis subuniflorus” cannot have any deciding 
value, as naturally a plant gets a smaller number of flowers towards 
the northern limit of its area, especially when it, as in the present case, 
seldom or never develops ripe fruit, but spreads by vegetative propaga- 
tion. Still it is found with three flowers, as far north as Discovery 
Harbour 81° 42. The variety of ENGLER, therefore, is to be cancelled 
as well as the species of Pursn. 

The rosulae of S. flagellaris usually get loosened during the winter, 
when the mother-plant dies after having flowered, and then, as a rule, 
they attain to flowering in the following summer: the plant thus be- 
comes biennial. I have, however, sometimes seen great, vigorous rosu- 
lae that had developed no flower but only flagellae with daughter-rosulae. 
Such probably live over another winter and flower at the same time 
as the next generation. I have also seen specimens, where a daughter- 
plant had arrived at developing a flower, which was however sessile, 
already in the same year as that in which it was developed. After the 
flowering, the mother-plant dies and becomes loosened from the ground, 
but the dried flagellae still hold the daugther-individuals bound fast to 
it, and so it can easily come to pass, that the whole conplex is torn 
up (if the young plants are not yet strongly rooted) and driven away 
over the snow in winter time. This probably is the manner in which 
the plant usually spreads, as the fruit seems hardly ever to ripen in 
these parts. 

S. flagellaris generally grows in rather wet, sandy or clayey plains, 
sometimes also among moss, but as a rule, not in a denser vegetation 
of higher plants. The flowers began to show at the end of June, or 
beginning of July, and then it flowered until the beginning of the 
winter. 

Occurrence. Northern coast: Floeberg Beach (Hart). Grinnell 
Land: Shift Rudder Bay and Discovery Harbour (Hart, Greety). East 
cost, rare, only found at Cape Sabine (Bedford Pim Island) by Harr, 
by me on the south side of the same island, abundantly in a limited space 
(1200), and by Haves at Gale Point (Durann). South coast: Fram Fjord 
(1659), Muskox Fjord (2144); common in the Goose Fjord, specimens from 
east side of 3rd winterquarters (2744, 3308), Ptarmigan Gorge (3388). West 
coast: common. at least along the Hell Gate and at Lands End, also found 
at Nordstrand (leg. FosHem) and most probably spread further northward 
as it was found by Schei in Heiberg Land. 
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Distribution: Northeast and Northwest Greenland, Arctic American 
Archipelago, Arctic America, Rocky Mountains, Land of the Chukches, 
Arctic Sıberia, Altai and other mountains down to Tibet, Caucasus, 
Arctic Russia, Novaja Semlja, Spitsbergen. 


Saxifraga aizoides, L. 


S. aizoides, Linnaeus, Sp. plant., 1753; STERNBERG, Revis. Saxifr.; EnGLer, Mon. 
Saxifr.; Lange, Consp. Fl. Groenl.; Kruusr, List E. Greenl.; Mrenan, Contr. 
Greenl.; Simmons, Prel. Rep. et Bot. Arb.; Hooker, Fl. Bor. Amer.; Brirron 
& Brown, Ill. Fl.; Anpersson & HuesseLman, Spetsb. kårlv. 

Fig. Fl. Dan,, T. 72. 

The Ellesmereland form has entirely glabrous leaves, or, excep- 
tionally they are feebly ciliate. The flowers are purely yellow. 

In its only locality, the plant grew in wet clay or gravel on rock 
ledges, and flowered abundantly when first found, August 3rd, 1900. 

Occurrence. South coast, slopes at the Lake Valley (2525), and 
from there to the "green patch” (2565, 3993) at the anchorage in Har- 
bour Fjord. 

Distribution: North-eastern Greenland, West Greenland, Arctic 
American Archipelago, Arctic America, Labrador, New Foundland, Anti- 
costi, down to Vermont, New York, and Michigan, Rocky Mountains 
(absent in Asia?), Ural, Arctic Russia, Spitsbergen, Northern Finland 
and Scandinavia, Mountains of Central Europe and of Great Britain, 
Iceland. 


Saxifraga Hirculus, L. 


S. Hirculus, Linnaeus, Sp. plant, 1758; STERNBERG, Revis. Saxifr.; EnGLEr, Mon. 
Saxifr.; Kruusez, List E. Greenl.; Simmons, Prel. Rep. et Bot. Arb.; Hooxer, 
Fl. Bor. Amer.; Brirron & Brown, Ill. Fl.; Brown, Chlor. Melv.; Macoun, PI. 
Pribilof; KseLLman, in Vegaexp.; LEDEBoUR, Fl. Ross.; ÅNDErsson & HEsseLman, 
Spetsb. kårlv.; Grönzunn, Isl. Fl.; S. Hire. var. alpina, Lance, Consp. Fl. 
Groenl. (non ENGLER, 1.c.?); S. Hire. 8 uniflora, STERNBERG, l.c.; S. propinqua, 
Brown, List of pl., ex Chlor. Melv. 

Fig. Sv. Bot., T. 625; Fl. Dan., T. 200. 

The Ellesmereland form of this plant entirely resembles that from 
East Greenland, which Lance has identified with the var. alpina of 
ENGLER, whose description (I. c., p. 124) runs as follows: “Caulis hu- 
milis. Folia basalia numerosa, spathulata atque caulina oblonga, mar- 
gine ciliata. Sepala fere ovata. Petala obovato oblonga”. Lancs, how- 
ever, has altered the discription to: "Humilis (2Q—3” longa) condensata 


et caespitosa, folia latiora quam in forma typica (Fl. Dan. tab. 2001), 
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subspathulata; petala majora, intense lutea”. Thus he gets the descrip- 
tion to apply to the Greenland plant, and further he says, that the same 
form occurs in Iceland, Spitsbergen, Arctic Siberia and Arctic North 
America, and that, notwithstanding that EncLer has mentioned his plant 
only from Sikkim and Tibet, the northern one is also to be referred 
to ut. 

Ås I have not had any opportunity of seeing authentic specimens of 
ENGLER'S variety, I cannot form any decided opinion about its value. 
At least it seems difficult to define, as both sepals and petals are very 
variable in shape even in the same flower. However one of his dis- 
tinguishing marks could perhaps be more usable, viz. the ciliation of the 
leaves. But this is not mentioned by LanGE, probably because it is 
entirely wanting in the Greenland and Iceland specimens. Apart from 
this, at least some of the specimens from Iceland, Spitsbergen, Northern 
Siberia, etc., in the Copenhagen herbarıum, accord rather well with the 
description of ENGLER, but just one of them, which has most conspi- 
cuously rosulate and broad basal leaves, broad sepals and large flowers 
(from Alatau, BrotrHerus 1896) is by ENGLER himself determined as the 
typical form. Even if some Sikkim specimens, that I have seen, are 
rather more in accord with EnGLER's description, I still doubt whether 
his variety can be upheld, and in each case, the Arctic American-Green- 
land form must not be referred to it. 

It differs from the Iceland —Spitsbergen—Siberian plant as well as 
from the common European form in its manner of growing in great, 
loose tufts, formed of numerous upright rhizome-branches, that end either 
in sterile or floriferous shoots. The leaves are very narrow, or even 
linear, the flowers rather small. Even if the name of ENGLER must be 
discarded for this variety, there still exists a name for it, viz., S. pro- 
pinqua, R. Brown. This indeed from the first is a nomen nudum, 
but Ros. Brown has afterwards himself given a short description of it 
in Chlor. Melv., p. 15, where he has reduced it to a variety of S. Hir- 
culus!. STERNBERG, |. c., suppl. II, p. 18, indeed has called the plant 
of Brown S. Hirculus 8 uniflora, which, however, he had no right what- 
ever to do. If, therefore, the arctic-american form is to be kept sepa- 
rate as a variety Which seems rather well founded by the above-men- 
tioned characters that distinguish it from the european and asiatic 
forms, it must be called S. Hirculus, L. var. propinqua, (R. Br.). 


1 I have had the opportunity of seeing, in the Nat. Hist. Mus., authentic speci- 
mens from Melville Island. 


5 
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The plant grew in swamps, generally in deep moss. The flowers 
were seen about the beginning of July. | 

Occurrence. Only found in the southern coast, where it was 
fairly common in swamps: Fram Fjord, in several places (1615); Har- 
bour Fjord, Big Valley (2336), Sir Inglis Peak (2450); Muskox Fjord 
(2118); Goose Fjord, valley at the bottom (3269), Yellow Hill (3724), and 
many other places. Not found in the west coast, but probably growing 
there, as Scuet had it in his Heiberg Land collection. 

Distribution: North-eastern Greenland, Arctic American Archi- 
pelago (widely distributed), Arctic America, down to Labrador and Sas- 
katchawan, Alaska, Pribilof Islands, St. Lawrence Island, Arctic Sibena, 
Kamshatka, Temperate Asia down to the Himalayas and Caucasus, 
Northern and Central Europe, Novaja Semlja, Spitsbergen, mountains 
of Great Britain, Iceland. 


Saxifraga tricuspidata, Rorts. 


S. tricuspidata, Rortsörı, Pl. Isl. Grönl., 1770; Rerzrus, Fl. Scand. Prodr.; Stern- 

BERG, Revis. Saxifr.; EncLer, Mon. Saxifr.; Lance, Consp. Fl. Groenl.; Kruuse, 

List E. Greenl.; Natnorst, N. W. Grönl.; Hart, Bot. Br. Pol. Exp.; Greery, 

Rep.; Simmons, Prel. Rep. et Bot. Arb.; Hooxer, Fl. Bor. Amer.; Brirron & 

Brown, Ill. Fl.; Lepesour, Fl. Ross.; S. Chamissoi, STERNBERG, 1. c. suppl. 
Fig. Rotrsétt, 1. c., T. 6, fig. 21; Fl. Dan., T. 976. 

Some american botanists (Gray, Bot. N. Un. St., p. 143; Brırron 
& Brown, I. c. II, p. 172) give the colour of the flower as yellow, 
but as Hart, I. c., p. 32, observes, this does not hold true. The petals 
are either entirely pure white, or more or less dotted with purple or 
orange stains, but they are never entirely yellow in the living plant. 
In dried specimens, and especially in badly-preserved ones, they will of 
course get a yellowish appearance, and the mistake may have arisen 
from the authors mentioned having had only dried specimens from which 
to form the description. Hooker, |. c., I, p. 254, has “petalis obovato- 
oblongis albis immaculatis”. Brirron & Brown also are mistaken in 
recording the plant from "Arctic Europe”. Probably this is due to their 
quoting Rerzıus as author instead of Rortt»öLL; indeed it is rather 
misleading, that this merely american plant has been entered in the 
above-quoted work of Rerzivs. 

The plant is generally found in gravelly localities, where, as also 
in the dense vegetation of slopes, ıt can become large, vigorous, long- 
branched, and forms wide-spread mats. In rock ledges and in very 
dry places it becomes small and reduced, and sometimes gets entire 
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leaves having only one spine at the tip (f. infegrifolia, Van Hörren ?), 
thus getting a certain resemblance to S. bronchialis, L. Another stunted 
form the S. Chamissoi, STERNB. represents, as far as can be judged 
from the figure (l. c., T. 10). The flowers were found after the middle 
of June, and than its flowering time continued until the frost set in. 
The flowers often remained frozen all through the whole winter, so as 
to give the plant the appearance, in early spring, of having already 
begun to flower; but when the blossoms thawed they soon faded. 

Occurrence. North coast: Floeberg Beach (Hart). Grinnell Land: 
Discovery Harbour (Hart, GREELY). Hayes Sound region: rather com- 
mon; specimens from: Skräling Island in Alexandra Fjord (1387), Cape 
Viele (959), Cape Rutherford (326), Bedford Pim Island (1217). South 
coast: common in the archaean district, specimens from Fram Fjord 
(1655), Harbour Fjord (1863, 2566); more rare in the limestone region, 
for instance, South Cape, Muskox Fjord; more common again in the 
south western sandstone district, especially in the Goose Fjord (3494). 
West coast: Braskerud Plain (703, leg. ISACHSEN). 

Distribution: North-eastern Greenland (rare), North-western 
Greenland, Arctic American Archipelago, Arctic America and down to 
Labrador, New Foundland, Lake Superior, Rocky Mountains, and Alaska. 


Saxifraga nivalis, L. 


S. nivalis, Linnaeus, Sp. plant., 1753; Srernserc, Revis. Saxifr.; EncGLer, Mon. 
Saxifr.; Lance, Consp. Fl. Groenl.; Kruuse, List E. Greenl.; Naruorst, N. W. 
Grönl.; Hart, Bot. Br. Pol. Exp., ex p.; Greety, Rep.; Sımmons, Prel. Rep.; 
Hooker, Fl. Bor. Amer.; Brirron & Brown, Ill. Fl.; KseLıman, in Vegaexp.; 
Lepesour, Fl. Ross.; Anpersson & HesseLman, Spetsb. kärlv.; Krvuse, Jan 
May. 

y Fig. Sv. Bot, T. 728; Fl. Dan. T. 28. 
This species is rather commonly distributed, but rarely abundant. 

It is rather variable in size, hairiness, etc., and the inflorescence can be 

either subcapitate or branched, very often there is a stronger branch 

some way down on the stalk, below the rest of the inflorescence. Be- 


sides the typical form, also occurs the variety: , 


Var. tenuis, W AHLENB. 


S. nivalis var. tenuis, WAHLENBERG, Fl. Lapp., 1812; STERNBERG, 1. c.; KJELLMan, 1. c.; 
Lepesoor, |. c.; ANDERSSON & HesseLman, 1. c.; S. niv. var. tenuior, WAHLEN- 
BERG, Fl. Suec.; Lange, ]. c. 
Fig: Linnaeus, Fl. Lapp., T. 2, fig. 5. 


This form which is smaller in all parts than the typical one, and 
almost glossy glabrous, and which has the few flowers of the inflores- 
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cence somewhat longer pedicellate than in the type, ıs spread all over 
the parts of Ellesmereland visited by me, but rather sparingly. It was 
generally found in shady, densely moss-covered places. LANGE, |. c., 
p. 60, quotes S. pauciflora, STERNBERG, |. c. suppl. I; p. 6 and T. 4, as 
a synonym of this variety. But according to the description, this should 
be rather hairy, which points to the type, where also ENGLER, I. c., p. 
145, puts it. But EncGcer has also, |. e., p. 147, established a var. 
ramosa, which seems according to the description: "Caulis apicem 
versus ramosus, ramis multifloris, floribus sessilibus, plus minusve glome- 
ratis”, soonest to comprehend the largest and most flourishing forms of 
S. nivalis (for instance, specimens n. 1149 from Cape Rutherford). 
Nevertheless the older name of WAHLENBERG is cited as a synonym of 
this variety, as well as the above-quoted figure in Linnaeus’ Fl. Lapp. 
But as this clearly shows a form with unbranched stalk and pedicellate 
flowers, which moreover is glabrous, and rather small, viz., combines 
all the characteristics of the variety of WAHLENBERG, neither quotation 
is to be referred to the variety of ENGLER. 

S. nivalis was generally found in somewhat moist slopes and rock- 
ledges, the variety with the type or, more often, in shady places. It 
was most common in the archaean district, less in the limestone tracts, 
where, however, it could be especially abundant in rookeries. In flower 
about the beginning of July and with flowers to the beginning of the 
winter. Fruited richly. 

Britton & Brown (I. c., II, p. 174) have the following curious 
note: ‘Said to flower beneath the snow”. Probably this statement is 
due to flowers from last year, found preserved under the snow, which 
have been believed to be developed in the spring before the thawing of 
the snow. 

Occurrence. Grinnell Land, Discovery Harbour (Hart! GREELY). 
Hayes Sound district, common, specimens from: Skräling Island in 
Alexandra Fjord (1366), Cape Rutherford (308, 1149, *4220), Fram Har- 
bour (1087, *285), Cocked Hat Island (1286), Bedford Pim Island (257, 
*4219). South coast, rather common; specimens from: Fram Fjord 
(1616); Harbour Fjord, Sir Inglis Peak (2164), at the Western Sound 
(2443), Seagull Rock (2580), Lake Valley (*2463), Spade Point (*2573); 
Goose Fjord, Falcon Cliff (2875), Yellow Hill (3592, *3637), Midday Knoll 
(3495), 3rd winter quarters (3304), Gallows Point (*2989). Also found by 
WETHERILL. West coast: common along the Hell Gate to Lands End 
(*2849), Braskerud Plain (710, leg. Isacusen.. Numbers marked with * 
belong to the variety. 
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Distribution: East and West Greenland, Arctic American Archi- 
pelago, Arctic America, Labrador, Canada, Rocky Mountains to Arizona, 
Alaska, Unalaschka, Northern Siberia, Kamshatka, Baical Mountains, 
Ural, Novaja Semlja, Spitsbergen, Franz Joseph Land, Northern Russia, 
Finland, Scandinavia, Riesengebirge, mountains of Great Britain, Faeroes, 
Iceland, Jan Mayen. 


Saxifraga stellaris, L. 
var. comosa, RETz. 

S. stellaris 8 comosa, Rerzıus, Fl. Scand. Prodr., 1779; Potrrt, in Lamarcx, Encyclo- 
pédie methodique, VI, ex Lepesour, Fl. Ross.; EncLer, Mon. Saxifr.; Lange, 
Consp. Fl. Groenl.; Kruuse, List E. Greenl.; Natuorst, N. W. Grönl.; Sım- 
Mons, Prel. Rep. et Bot. Arb.; Kserıman, in Vegaexp.; Macoun, Pl. Pribilof; 
Anpersson & HesseLman, Spetsh. kärlv.; S. stellaris var. prolifera, STERNBERG, 
Mon. Saxifr., suppl. II; S. foliolosa, R. Brown, Chlor. Melv.; Hooxer, Fl. Bor. 
Amer.: S. comosa, Britron & Brown, Ill. Fl.; S. nivalis forma, OLıver, List 


fl. pl.; S. virginiensis, Hart, Bot. Br. Pol. Exp., non Micnacx. 
Fig. Linnaeus, Fl. Lapp., T. 2, fig. 3; Fl. Dan., T. 2354. 


In Ellesmereland, I have always seen S. stellaris represented only 
by this variety, never with even a single flower developed. The same 
was the case in Foulke Fjord, and Ivsugigsok is the only place north 
of Melville Bay from which I have seen it with terminal flower (in some 
of the specimens of Natuorst). At Godhavn, it generally had top 
flowers, even if the others were replaced by gemmae, but in southern 
Greenland it passes into the typical form, which probably fruits there. 

The var. comosa is doubtless only a form adapted to high arctic 
conditions, and would, if it were cultivated in more southern regions, 
probably go over to the typical one. To me, it seems therefore quite 
out of the question to look upon it as a separate species. 

The variety is first mentioned by Linnaeus, Fl. Lapp. (I have only 
had access to Ed. II of J. E. Smirn, 1792, but this is, in most parts, a 
reprint of Ed. I). Here a clear description is given, as also a rather 
good figure, but no name. Rerzıus, I. c., p. 79, is the first to use the 
name £ comosa, with reference to the figure in the Fl. Lapp., and conse- 
quently he is to be quoted as author, instead of PoırET who later has 
used the same name, but who is nevertheless quoted by Enc en, I. c., 
p. 133, and others. 

S. stellaris var. comosa is not common in Ellesmereland and in 
most localities only single individuals were found, but it is probably 
spread over the whole country. Hart and GreeLy indeed have not 
mentioned it from the northern parts, but the former nevertheless did 
find it. Specimens in the Nat. Hist. Mus. herbarium show that the “S. 
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nivalis forma monstrosa, floribus proliferis” of OLıver, about which 
Hart, I. c., p. 31, says, “may possibly be a variety of S. Virginiensis, 
Micu.,” is really this plant. 

It was in general found in wet places, in swamps, or in shady 
localities among moss. | 

Occurrence. Grinnell Land: Shift Rudder Bay (leg. FriLpen!) 
Discovery Harbour (leg. Hart!). Hayes Sound district: Skråling Island 
in Alexandra Fjord (1382), Lastraea Valley (1237), Cape Rutherford 
(1158), Fram Harbour (1098, 1420), Bedford Pim Island at Cape Sabine 
(276) and on the south side. South coast: Harbour Fjord, Big Valley, 
Seagull Rock, Sir Inglis Peak, at the Western Sound (2436), Lake Valley 
(2462), Spade Point (2530, 2574); Goose Fjord, Yellow Hill (4221), and 
several places around the 3rd winter quarters. West coast: only ob- 
served at Lands End. 

Distribution: Northern East Greenland, West Greenland, Arctic 
American Archipelago, Arctic America, Labrador, Maine, Colorado, Pri- 
bilof Islands, Arctic Siberia, Arctic Russia, Novaja Semlja, Spitsbergen, 
Franz Joseph Land, Northern Scandinavia. The main species also in 
the Baical Mountains, Central and South European mountains, Great 
Britain, Faeroes, Iceland. 


Saxifraga groenlandica, L. 


S. groenlandica, Lınnarus, Sp. plant, 1753; S. caespitosa, Linnaeus, |. c. ex p., 
secus Enger, Mon. Saxifr.; Hart, Bot. Br. Pol. Exp.; GreeLy, Rep.; Simmons, 

Prel. Rep.; Hooxer, Fl. Bor. Amer.; Brrrron & Brown, Il. Fl.; Lepesour, 

Fl. Ross.; Anpersson & HesseLman, Spetsb. kärlv.; Hartman, Skand. Fl.; S. 

decipiens, EHrRHART, ex ENGLER, |. c.; STERNBERG, Revis. Saxifr.; Lance, Consp. 

Fl. Groenl.; Kruuse, List E. Green)., et Jan May.; Gröncunn, Isl. Fl.; Osten- 

FELD, Phan. Faer.; S. decip. f. caespitosa, KıeLıman, in Vegaexp. 

Fig. Sv. Bot., T. 731; Fl. Dan., T. 71, 1388. 

ENGLER, I. c., p. 187, points out, that Linnaeus has understood by 
his S. caespitosa both certain forms of that plant found in Scandinavia 
which has afterwards usually passed under this name in our floristic 
literature, as well as the S. moschata, Wuur. which is commonly spread 
in the Alps. As the name S. caespitosa is further used by different 
authors, now for one, now for another plant, he deems it best to let the 
ambiguous name S. caespitosa fall, and to use other names for the 
two plants that Linnaeus united. This may be quite right, but in doing 
so, he nevertheless, in my opinion, becomes guilty of two faults, viz., 
for one thing he uses the name caespitosa, L. for a sub-species of the 
plant which he calls S. decipiens, Euru., for the other, he uses the 
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latter name instead of S. groenlandica, L., a name which is quite as 
old as the name caespitosa (Sp. plant., Ed. I, p. 404). Even if it has 
not from the beginning had reference to the entire range of forms of 
the species, it must nevertheless be used for it and not for one of the 
forms only as is done by Encuer, |. c., and others. In EncLer & 
PrantTL, Pflanzenfam. III, 2a, p. 55, EnGLER again has used S. deci- 
piens, Eurn. for the main species, S. caespitosa, L.is said to exist only 
‘an den arktischen Ländern und auf den Rocky Mountains”. I have 
not been able to find the original description of EurHarT's S. decipiens; 
it does not exist where ENGLER (I. c., p. 186) quotes it from, EuRHART, 
Beitr. Naturk., V., p. 47. But even if it should apply better to the entire 
series of forms within the range of the species, the oldest name must, 
in all circumstances, be kept up, and for the above-mentioned reasons I 
consider that, as there are two equally old names given by Linnaeus, the 
right course to take must be to give preference to the name S. groen- 
landica, which can only apply to the arctic and sub-arctic plant here 
in question, and not to any of the similar species of central European 
mountains. In the herbarium of Linnaeus, some parts of which I have 
had occasion, through the kindness of the Secretary of the Linnaean 
Society of London, Mr. B. Daypon Jackson, to inspect, there is no “S. 
groenlandica” to be found, and “S. caespitosa” is only represented by 
one specimen from Idwell in Carnarvonshire, which is the plant com- 
monly understood by that name, and another quite different one, without 
any note about its origin. That LarEyrouse (Fl. Pyren.) and others have 
used the name S. groenlandica wrongly, is of no consequence. 

Under his S. caespitosa, ENGLER enumerates a great many diffe- 
rent forms, that are very difficult to keep distinct. One of the best 
characterised, however, seems to be the one which Ros. Brown in Chlor. 
Melv., p. 16, describes as S. uniflora (he had already used the name 
without description in his List of pl. in Ross, Voyage I). The author 
himself says about it: "Nimis affinis S. caespitosae Linn.; vix distincta 
species’. ENGLER has it, as far as I understand him right, as a form 
under S. decipiens var. caespitosa (cf. 1. c., p. 190). Too much stress, 
however, must not be laid upon the characteristic expressed in the name, 
but the description must be given approximately the form it has in 
Lance, 1. c., p. 62. 

S. groenlandica, L. var. uniflora, (R. Br.)m. Humilis, pulvinata; 
fohis radicalibus aggregatis, trifidis, cuneatis, breve petiolatis, laciniis 
obtusis; folis caulinis linearibus vel inferne lobis lateratibus angustis 
instructis; flore unico (vel 2—3): laciniis calycis obtusis; petalis albis, 
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calyce duplo longioribus; calyce, ovario, caule, folusque caulinis super- 
ioribus nigroglandulosis, plus minus viscidis. 

This, in Ellesmereland, is the most common form, spread in diffe- 
rent sorts of localities, principally in gravel plains, slopes, and rookeries. 
Only in a few places, in the shade of rocks or in especially flourishing 
vegetation it would go over into forms more like those from southern 
parts of the area of the species. The flowers were found from the 
middle of June till the end of the summer. 

Besides the forms connecting the var. uniflora with the type, there 
are also two other forms of it to be mentioned. At Walrus Island Hart 
has, July 1875, collected a specimen, which was all, or at least most 
of the leaves, entire, rounded, obovate, but for the rest like var. uni- 
flora. It might perhaps be worthy of a name, but I shall abstain from 
giving it one, as I have seen so little of it. But to another form a 
separate name shall be given: forma flavescens n. f.: contracta vel fere 
acaulis, dense pulvinata, minus nigro-glandulosa, floribus magnis, petalis 
pallide flavis. | 

In Ellesmereland, this was only once found in a clay plain, but I 
also collected it in Devil's Island in Cardigan Strait. In Greenland it 
also may occur, as LANGE says about S. decipiens: “petala luteolo- 
alba”. In the common form of S. groenlandica the petals are always 
purely white, but in dried specimens one cannot be quile sure of the 
real colour. Perhaps this form might be ranged as a variety besides 
var. uniflora, but still I think it better only to give it rank as a form 
thereof. 

Occurrence. Specimens of the main form, or at least very like 
it, I have from the South coast: Harbour Fjord at the anchorage (2327); 
valley at the bottom of Goose Fjord (3273). Var. uniflora. North 
coast: Floeberg Beach (Hart). East coast: common probably every- 
where along the coast. According to Hart, I. c., p. 30, it should be 
the most common plant in Grinnell Land, and it is mentioned by 
Duranp from Gale Point. Specimens from the Hayes Sound region: 
Cape Rutherford (312), Bedford Pim Island (298, 445, 1185). South 
coast: observed almost everywhere. Specimens from: Fram Fjord (1656); 
Harbour Fjord, Sir Inglis Peak (2171, 2448); Goose Fjord, Yellow Hill 
(8574), Midday Knoll (3496, 3638), 3rd winter quarters (3182), Falcon 
Cliff (4222), interior of Walrus Fjord (2112). West coast: along the 
Hell Gate, at Lands End, and between Eidsfjord and Baumann Fjord, 
doubtless also further northwards, but not brought home from the 
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Ellesmereland side by the sledging parties. F. flavescens: in clay soil 
in the great valley at the bottom of the Goose Fjord (3274). 

Distribution: Greenland, Arctic American Archipelago, Arctic 
America, Labrador, New Foundland, Canada, Rocky Mountains to Colo- 
rado, Alaska, Arctic Siberia, Arctic Russia, Novaja Semlja, Spitsbergen, 
Franz Joseph Land, Northern Scandinavia, mountains of Germany (not 
in the Alps), Jura, Pyrenées, mountains of France, Belgium, Great 
Britain, Faeroes, Iceland, Jan Mayen. 


Saxifraga groenlandica, L. 
* exaratoides, n. subsp. 


S. mixta, Lareyrouse, Fl. Pyren., ex p.? S. exarata, Hooxer, Fl. Bor. Amer., non 
VILLars. 
Fig. Tab. nostra 7, fig. 1—5. 


Laxe pulvinata, caulibus numerosis, 1—4 foliatis; folia basalia tri- 
loba, cuneata, lobis acutiusculis; folia caulina remota, inferiora triloba, 
superiora linearia, glandulosa; inflorescentia subcorymbosa, flore ter- 
minali lateralibus majore; flores omnino parvae; lacinia calycina acutius- 
cula; petala parva, angustata, sepalis parum longiora, alba vel pallide 
rosea. 

When I first found this plant, I was in great doubt how to classify 
it. Indeed I did not doubt that it must belong to the form-series of S. 
groenlandica, but, on the other hand, there was a certain resemblance 
in the flowers to S. nivalis that was found rather abundantly in the 
same locality. The small, agglomerate, reddish flowers at first sight 
reminded me very much of the latter species. I thought also that it 
could perhaps be a hybrid between the above-mentioned species, but 
many things tell against that: firstly that its fruit, to judge from the 
old stalks, was well developed, that it was found in great numbers and 
that hybridisation is a thing which must not be too easily assumed in 
arctic regions. Ås will be shown below, I have since seen specimens 
of it from other parts of the world also, and have even found it men- 
tioned in literature, and at last I arrived at the conclusion that it had 
to be looked upon as a sub-species of S. groenlandica. 

From that species it differs, however, evidently in its very small 
flowers that are very densely clustered in å sub-corymbose inflorescence, 
with petals that are not purely white but which have a touch of pink. 
The flowers also are more numerous than in the common S. groen- 
landica var. uniflora. The central flower is generally considerably 
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larger than the lateral ones, and has somewhat longer petals, which, 
however, are hardly more than a third part longer than the calyx-lobes. 
The glandulose covering resembles that of the var. uniflora but is 
feebler. 

Habitually S. *exaratoides shows a considerable resemblance to S. 
exarata, VırL., and has also been taken for that species. When exa- 
mining my material, and comparing it with specimens in the Copen- 
hagen herbarium, I was for a time inclined to refer my plant to the 
latter species, the more so, as it is also recorded from the Rocky Moun- 
tains; but upon closer examination, it appeared that the plant which 
Hooker calls S. exarata could not be identical with the european 
species. On the other hand, his description applied very well to my 
Ellesmereland specimens, and in assuming these to belong to the same 
form as the Rocky Mountains plant, it was easily understood why 
Hooker (I. c., I, p. 244) could speak of the difficulty of distinguishing 
S. exarata from S. caespitosa. Afterwards, when [ was studying at 
Kew, I found the identical specimens from the Hookerian herbarium from 
which Hooxer’s description must have been made. They were collected 
by Drummonp in the Rocky Mountains, and on the label stands: “S. 
caespitosa ?? var. florib. minoribus sed vix”. The plant was entirely 
in accord with my Ellesmereland one, as were also some other speci- 
mens which will be mentioned in the statement about the distribution. In 
Copenhagen, I also saw european specimens of it, collected in the 
Western Pyrenées by the elder BLyTT, and also one which was probably 
from Unalaschka. Buytt's plant has a certain interest, not only be- 
cause it extends the range of the sub-species so far, but also because 
it helps one to understand what is comprehended in S. mixta, LAPEY- 
ROUSE, ]. c. It can hardly be doubted, that his figure 20 represents the 
same plant as BLyTT's specimens, but on the other hand the figure 21 
gives a plant differing in its looser mode of growth, its strongly veined 
leaves, and the laxer inflorescence. I should think this must be referred 
to S. ewarata. :Don, Mon. gen. Saxifr., p. 433, puts S. mixta, Lap. 
as a synonym under S. exarata, but EnGLer has kept S. miata as a 
separate species, which may perhaps be right, even if it has originally 
comprehended different plants. It must, partly at least, have reference 
to a plant with veined leaves, but the flowers are represented as pink, 
which does not apply to S. exarata. I must, however, leave aside what 
is really meant by S. mixta, Lap. The true S. exarata differs 
habitually from our plant in its far more slender growth, in its very 
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much feebler glandulose covering, often 5-cleft leaves with narrower, 
obtuse segments. 

Occurrence and habitat. S. *exaratoides was only found at the 
Falcon Cliff in the Goose Fjord in Southern Ellesmereland, in the rich 
slope below a nesting-place of glaucous gulls, falcon and other birds. 
When collected, July 20, 1901, it was in full bloom and many fruit 
stalks from last year were also seen in the plants (2870). 

Distribution: West Greenland ? (some specimens in the Copen- 
hagen herbarium may perhaps be referred to it). Northwest coast 
of America, Menzies (Nat. Hist. Mus. sub S. exarata), "frequent upon 
the Rocky Mountains between 52° and 56°,” Drummonp, (Hooker, |. c.), 
Gray's Peak, Colorado (1300 feet), Marcus E. Jones 1878 (Nat. Hist. 
Mus. sub S. caespitosa), Mt Agassiz (Alt. 1200), N. Arizona, J. G. 
Lemmon and wife 1884 (Nat. Hist. Mus. sub S. caespitosa); Unalaschka 
(?); probably at Kotzebue Sound. Perhaps in the Land of the Chukches 
(sub S. exarata in LEDEBoUR, Fl. Ross., II, 1, p. 224). Western Pyrenées 
(Biytt). 


Saxifraga cernua, L. 


S. cernua, Linnaeus, Sp. plant., 1753; Srernperc, Revis. Saxifr.; EncGLer, Mon. 
Saxifr.; Lance, Consp. Fl. Groenl.; Kruuse, List E. Greenl.; Natuorst, N. W. 
Grönl.; Hart, Bot. Br. Pol. Exp.; Greety, Rep.; Hooker, Fl. Bor. Amer.; 
Brırton & Brown, Il. Fl.; KsetLman, in Vegaexp.; LEDEBoUR, Fl. Ross.; 
ANDERSSON & HesseLMAN, Spetsb. kärlv.; Kruus:, Jan May. 

Fig. Linnaeus, Fl. Lapp., T. 2, fig. 4; Sv. Bot, T. 730; Fl. Dan, T. 22, 

390; STERNBERG, |. c., T. 12, fig. 2. 

Very common in almost every locality except svamps. Most abun- 
dant in rookeries and places of old Eskimo habitation. More than one 
flower rarely developed, often none; the bulbillae are probably its only 
organs of propagation, as the fruit was never developed so far as I 
have seen. 

Occurrence. Grinnell Land, Discovery Harbour (Hart, GREELY), 
north of Princess Marie Bay (Hart), probably common. Hayes Sound 
region, common; specimens from: Cape Rutherford (315), Fram Har- 
bour (295, 1093), Bedford Pim Island (261). South coast, common; 
specimens from: Fram Fjord (1657), Harbour Fjord (2438). West coast: 
between Eidsfjord and Baumann Fjord. 

Distribution: Northern East Greenland, West Greenland, Arctic 
American Archipelago, Arctic America, Labrador, New Foundland, Rocky 
Mountains, Alaska, St. Lawrence Island, Arctic Asia, Kamshatka, down 
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to Altai and Tibet, Arctic Russia, European mountains down to Spain 
and Portugal, Great Britain, Faeroes, Iceland, Novaja Semlja, Spits- 
bergen, Franz Joseph Land, Jan Mayen. 


Saxifraga rivularis, L. 


S. rivularis, Linnaeus, Sp. plant., 1753; STERNBERG, Revis. Saxifr.; ENGLER, Mon. 
Saxifr.; Lance, Consp. Fl. Groenl.; Kruuse, List E. Greenl.; Natuorst, N. W. 
Grönl.; Hart, Bot. Br. Pol. Exp.; Greety, Rep.; Hoorer, FI. Bor. Amer.; 
Britron & Brown, Ill. Fl.; KseLıman, in Vegaexp.; J.zpesour, Fl. Ross.; An- 
DERSSON & Hessetman, Spetsb. kärlv.; Kruuse, Jan May.; S. vaginata, STERN- 
BERG, |. c, Suppl. U; S. Laurentiana, SERINGE, in DECANDoLLE, Prodr.; S. 
petiolaris, R. Brown, List of pl., et Chlor. Melv. 

Fig. Linnaeus, Fl. Lapp., T. 2, fig. 7; STERNBERG, |. c., T. 12, fig. 4; Sv. 

Bot., T. 729; Fl. Dan., T. 118. 

Rather variable in size, shape of the leaves, hairiness, colour of the 
flower, &c. I have not, however, been able clearly to distinguish any 
of the forms, which ENGLER, |. c., p. 105, has described, but I think 
that some of my specimens from rather dry, mossy loealities may be refer- 
red to the var. purpurascens of Lange, |. c., p. 62. They have red flowers, 
but that seems also to be the case with specimens of Ros. Rrown's 
S. hyperborea, which is also a variety of the present species. Lance 
has the var. hyperborea also as different from his own form, but surely 
it is very difficult to draw the line between them. My specimens with 
red flowers have generally a single stem only, but Lance says about 
var. purpurascens “dense pulvinato-caespitosa”, which again holds true 
also for some of the hyperborea specimens, at least, that I have seen 
in the Nat. Hist. Mus. Of S. hyperborea there exists no figure, as it 
is a mistake when ENGLER, I. c., quotes STERNBERG, Suppl. II, T. 15. 
Some plants belonging to S. rivularis are indeed figured, but of S. 
hyperborea no figure is given. Another peculiar form, which, however, 
is not sharply defined, was found in several localities (464, 640, 1103); 
it is almost stalkless, very small, and generally densely tufted. The 
plants designed with the names S. vaginata, STERNBERG, Suppl. I, p. 
39 and T. 15, S. petiolaris, R. Brown, List of pl., and Chlor. Melv., 
S. Laurentiana, SERINGE in DECANDOLLE, Prodr. IV, p. 35, are not to 
be distinguished even as varieties. The name S. Chamissonis is also 
used for S. rivularis by STERNBERG, but only in labels (I have seen a 
specimen in the Stockholm herbarium “ex insula Chamissonis, misit 
Chamisso”'), but later, he has transferred the name, altered to S. 
Chamissoi, to another plant (cf. S. tricuspidata). 

S. rivularis is spread over the territories visited, but is not plenti- 
ful. It grew generally in wet places, among moss or in clay soil, the 
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redflowered variety in somewhat drier, but nevertheless moss-covered, 
rockledges. Flowers from the end of June. 

Occurrence. Grinnell Land, Bellot Island in Lady Franklin Bay 
(Hart), Discovery Harbour (GrEELY). Hayes Sound district: Beitstad Fjord, 
Skräling Island, Cape Viele (884), Eskimopolis (843), Lastraea Valley, 
Cape Rutherford, Fram Harbour (454, 640, 1103, 1401), Cocked Hat 
Island, Bedford Pim Island (268, and Cape Sabine, Harr), Brevoort Is- 
land (1208, leg. Fosnrm). South coast: Harbour Fjord, in several places 
(2440, 2464, 2527); Goose Fjord, in several places. West coast: only 
seen from Braskerud Plain (708, leg. ISACHSEN). 

Distribution: Both coasts of Greenland, Arctic American Archi- 
pelago, Arctic America, Labrador, White Mountains, Rocky Mountains 
to Colorado, Alaska, islands of the Bering Sea, Arctic Asia, Kamshatka, 
Baical Mountains, Ural, Arctic Russia, Novaja Semlja, Spitsbergen, 
Franz Joseph Land, Northern Scandinavia, Scotland, Faeroes, Iceland, 
Jan Mayen. 


Cruciferae. 
Hesperis Pallasii, (Pursn) Torr. & Gray. 


Cheiranthus Pallasii, Pursu, Fl. Amer. sept., 1814; Ch. ? Pallasii, Hooker, Fl. Bor. 
Amer.; Ch. pygmaeus, Apams, Descr. plant. min. cogn.; GreeLy, Rep.; Sisym- 
brium pygmaeum, TRAuTvETTER, Consp. Fl. Nov. Seml.; Kseııuan, in Vegaexp.; 
Hesperis pygmaea, Hooker, Fl. Bor. Amer., non DeuiLe; H. Hookert, LEpe- 
BourR, Fl. Ross.; H. Pallasit, Torrey & Gray, FI. N. Amer.; Lange, Consp. Fl. 
Groenl.; Nataorst, N. W. Grönl.; Hart, Bot. Br. Pol. Exp.; Simmons, Prel. 


Rep. et Bot. Arb. 
Fig. Hooker, }. c. I, T. 19. 


Ås the above synonymic shows, there have been rather different 
opinions as to the place of this species. An examination of the seed, 
however, has convinced me that the plant must be referred to the Noto- 
rhizae of DEcAnDoLLE, Systema. Consequently, it can be no Cheiran- 
thus, and it differs from Sisymbrium, where TRAUTVETTER has placed 
it, in several respects, such as the rather deeply saccate transversal 
sepals, the deeply divided stigma and the violet petals. LEDEBOUR is 
quite right in observing that the species-name of Apams cannot be used 
when the plant is referred to Hesperis, but evidently at first he has not 
known the Cheiranthus Pallasii of Pursu, which is the oldest name, 
as he gives it a new one. However in the Addenda (1. c., I, p. 759) 
he has put Pursm’s name among the synonyms. 

Among the Ellesmereland plants, H. Pallasii is pre-eminent by 
its strongly sweet-scenled flower. This quality, as is well known, is 
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very rare in arctic plants as a whole, as the pollination by means of 
insects plays so small a part in the Arctic Regions. I have had no 
opportunity of observing which insects visit the flowers of Hesperis, as 
I only saw it twice and only in a few individuals; but Harr, I. c., p. 
26, speaks of a minute red dipterous insect, which he found in them. 
The pods are not plane as Hooker, 1. c., p. 60, says, but must rather 
be described as terete, but for the strong middle vein, which forms a 
sort of keel. Different authors have differently designated the plant in 
question — as annual or biennial. As a fact, it is, at least in the 
regions where I saw it, perennial, as was to be seen in individuals 
furnished with fruit-stalks from last year as well as with new inflores- 
censes. Some individuals were also seen that had died after flowering 
(for the first time?), but probably those also were several years old. 

It was found only on slopes of gravel, where the strong root could 
descend deeply, and was found in flower already June 11th, 1899. Pods 
from last year with ripe seed, were also seen at the same time. GREELY, 
l. c. II, p. 12, mentions it as flowering in Discovery Harbour already 
June 8th, 1883. 

Occurrence. Grinnell Land: Discovery Harbour, Bellot Island, 
Muskox Bay (Hart). Hayes Sound district: Beitstad Fjord, innermost 
part (650), Twin Glacier Valley in Alexandra Fjord (881). Not found 
on the western coast, but probably growing there, as ScHer collected it 
at Hyperite Cape in Heiberg Land. 

Distribution: Northwestern Greenland, Arctic American Archi- 
pelago, Arctic America, Alaska, Arctic and Eastern Siberia, Novaja 
Semlja. 


Braya purpurascens, (R. Br.) Bunce. 


Platypetalum purpurascens, Ros. Brown, Chlor. Melv., 1823; Hooker, Fl. Bor. 
Amer.; Braya purpurascens, Bunce, in Lepesour, Fl. Ross.; Geert, Not. 
Arct. Pl.; Lance, Consp. Fl. Groenl.; Kruuse, List E. Greenl.; Simmons, Prel. 
Rep. et Bot. Arb.; Anpersson & HesseLMan, Spetsb. kärlv.; KJELLMAN & Lunp- 
ström, Fan. Nov. Seml.; B. alpina var. glabella, GreeLy, Rep. (?); B. glabella, 
Ricarpsos, App. Franklin I (ex p.?); B. alpina, Hart, Bot. Br. Pol. Exp.; 
Nartaorst, N. W. Grönl.; non SternmErG & Hoppe. 

Fig. Fl. Dan., 2295; Geuert, |. c., fig. 3. 


GELERT has (l. c., p. 291—294) given an explanation of the rela- 
tions between the plant here in question and the true B. alpina, and 
‘has stated their distribution as far as the material which he has had 
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an opporlunity of examining allowed, and I have very little to add to 
his statement, except the appearance of the species in some of the 
places that I visited. | 

He has given preference to the specific name of R. Brown, as the 
synchronous one of RicHarbson is said to be referable to B. alpina, 
as appears from a specimen, collected by RicHarDson, now in the Nat. 
Hist. Mus. This I have myself seen and can only verify GELERT'S 
classification, but I have also seen another specimen in the Copenhagen 
herbarium, which is labelled (in the handwriting of Lance): “Braya 
purpurascens (R. Br.) Ledeb., Braya glabella Richards., ex expeditione 
Franklini”. It contains two plants, of which one has very young pods, 
and the other is in so bad a state of preservation, that it is hardly 
possible to determine. As far as I can judge, however, LANGE seems 
to be right. If it be so, RicHarDson must have collected both, and 
made no difference between them, which also seems very probable, for 
it would be rather curious if he had not found the species which some- 
what further north, is the only one of the genus. I am most inclined 
to think, that he has indeed meant the same plant as R. Brown at the 
same time described from the first Parry-expedition. Still, I think 
that the name purpurascens must be retained, as there is no doubt 
about its meaning, rather than the ambiguous B. glabella. 

B. purpurascens grows principally in open clay soil, where some- 
times it will appear in abundance; less often single individuals are found 
in & closer vegetation. Flowers from the beginning of July, and fruits 
abundantly. 

Occurrence. North coast: Floeberg Beach (Hart). Grinnell 
Land: St. Patrick's Bay, Discovery Harbour, Cape Collinson, Norman 
Lockyer Island (Hart). (Absent from the Hayes Sound region ?). South 
coast: Fram Fjord (1640); Harbour Fjord, many places (2388, 2555); 
Muskox Fjord (2118, 2137, 2148); Goose Fjord, common in the inner 
part (3326). Western coast: Reindeer Cove, Lands End, between Eids- 
fjord and Bauman Fjord, Coal Bay. 

Distribution: Northeastern and Northwestern Greenland, Arctic 
American Archipelago, Arctic America, Bering Sea Region, Arctic Siberia, 
Novaja Semlja, Spitsbergen. 
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Arabis arenicola, (Ricuarps.) GELERT. 


Eutrema arenicola, RicHarpson, in Hooker, Fl. Bor. Amer. I, 1840; Sisymbrium 
humifusum, Van, Fl. Dan.; Lance, Consp. Fl. Groenl.; Arabis humifusa, 
Watson, Contr. Amer. Bot.; Brirron & Brown, Ill. Fl.; Parrya arenicola, 
Hooker, Qutl. of Distrib.; Greety, Rep. (?); Arabis arenicola, Geert, Not. 
Arct. Pl.; Simmons, Prel. Rep. et Bot. Arb. 

6 ne Fl. Dan, T. 2297; Hooxer, Fl. Bor. Amer., I, T. 24; Gert, |. c. 

g. 1. 

The synonyms and distribution of this plant are also very thoroughly 
examined by GELERT, |. c., p. 287—91, so as to make it quite unneces- 
sary to go into details about it. It may only he added that the plant 
has nothing to do with A. lyrata, L., to which it is referred in the 
Index Kewensis. 

The Ellesmereland specimens, of which I have only a couple, are 
very small with somewhat more dentate leaves than in the figures quoted, 
for the rest, they are well in accord with them as also with specimens 
from Greenland in the Copenhagen herbarium. As they are rather hairy 
‘in the lower part of the stem and in the leaves, they may be referred 
to var. pubescens, (Wars.) GEL. 

In the only locality where I found it, the plant grew in clay soil 
mixed with gravel, in company with Lesquerella, Drabae, etc. At the 
time it was found, June 11th, 1899, it had only some pods of the pre- 
vious year, with ripe seeds. 

Occurrence. Grinnell Land: Discovery Harbour (GREELY); I think 
there need be no doubt about the determination, as the plants of the 
expedition were examined by Watson among others; indeed there is a 
note of interrogation put after the name (GREELY, 1. c., p. 12) but the 
plant now being found also further south, the Grinnell Land locality 
probably has reference to it. Hayes Sound, innermost part of Beitstad 
Fjord, immediately in front of the bottom glacier (4266). 

Distribution: Western Greenland, Arctic America, Labrador, 
Alaska. 


Draba alpina, L. 


D. alpina, Linnaeus, Sp. plant, 1753; Geert, Not. Aret. Pl.; Lance, Consp. Fl. 
Groenl.; Kruuse, List E. Greenl.: Nataorst, N. W.Grönl.; Hart, Bot. Br. Pol. 
Exp.; GreeLy, Rep.; Hooker, Fl. Bor. Amer.; Brirron & Brown, Ill. Fl.: Kseur- 
MAN, in Vegaexp.; LEDEBoUR, Fl. Ross.; NAtuorst, Nya bidr. 

Fig. Fl. Dan., T. 56; Sv. Bot, T. 771; Geert, 1. ¢., fig. 11. 


GELERT, |. c., has begun the comprehensive work of unifying the 
statements in literature concerning the genus Draba, and he has taken 
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the only way which is, in my opinion, possible to take, viz., to throw 
together a great many species distinguished by different authors, but 
impossible to keep apart by the characters given for them. Indeed it 
may be possible, that some of the reduced species may really be con- 
stant forms, but that can hardly be decided without a systematic culture 
under natural conditions, such as is possible only in an arctic biologic 
station; most forms doubtless, are due to some difference or other in 
the natural conditions under which the plant grows, and will alter with 
them. At present, I think, the arrangement of GELERT is by far the 
best, even if I differ from him in å few points. One of these has refe- 
rence to D. alpina; GELERT has namely retained D. glacialis, Anams 
as a separate species, but so far as I have been able to find, there are 
no chaaracters to define it from D. alpina. 


Syv 


Fig. 1. Typical hairsforms from the leaves of Draba alpina. 


D. alpina likewise with all other arctic species of the genus, or at 
least with most of them, is very variable as to shape of the leaves, 
hair-covering of different parts, form of the pod, &c. As I have had 
no opportunity of seeing authentic specimens of the many species that 
GELERT has reduced to this, I think it best not to enter into their rela- 
tive positions to the main species, or into synonyms at all; for these I 
only refer to GELERT'S paper. Only where I have had, in my own 
material, specimens of the varieties for examination, I must enter into 
some details about their systematic value and position. 


Var. oblongata, (R. Br.) GELERT. 


D. oblongata, R. Brown, List of pl.; DecanporLe, Prodr. I; Hooker, Fl. Bor. Amer. 
Fig. Gevert. |. c., fig. 12. 


GELERT, who has in his treatment of this form, principally followed 
Tu. M. Fries (Till. Spetb. Fan. Fi., and Nov. Seml. Veg.), does not hesi- 
tate to claim the species of Brown as a variety of D. alpina, even if 
it is rather difficult to decide what the author has understood by his 
name, which is published (l. c.) without any description. Fries, who 
has seen the original specimens in the Nat. Hist. Mus., has, however, 
transferred the plant from the Leucodrabae, where it stands in Decan- 
DOLLE, |. c., p. 168—169, to the Chrysodrabae. He had, already before 


seeing the specimens, distinguished the plant in question (Till. Spetsb. 
6 
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. Fan. Fl., p. 130), which he then called D. leptopetala. But afterwards, 
he puts this among the synonyms of D. oblongata together with 6 
other names, that he quotes after TRAUTVETTER, Consp. Fl. Nov. Seml. 
In my opinion, GELERT is quite right in reducing it to a variety of D. 
alpina, distinguished by a strong and dense hair-covering but not sharply 
defined from the main form. 


Var. glacialis, (Apams) KJELLM. 


D. glacialis, Avams, Descr. plant. min. cogn.; Trautverrer, Consp. Fl. Nov. Seml.; 
GELERT, I. c., ex p.; non Hooker, Fl. Bor. Amer.; D. alpina var. glacialis, 
KJELLMAN, in Vegaexp. 


Already TRAUTVETTER (I. c., p. 54) and Tx. M. Fries (Till. Spetsb. 
Fan. Fl.) have held out that the D. glacialis of Apams cannot be up- 
held as a species separate from D. alpina, without however reducing 
it to a variety, as KseLLMAN (Sib. Nordk. Fan. FI. p. 266) has done, 
whereas GELERT again thinks that it may be distinguished as a species. 
To this he comes, however, by examination of specimens from America, 
determined by Hoorer, and forming his material for the description in 
FI. Bor. Amer. I, p. 51. Those indeed belong, as GELERT rightly ob- 
serves, to a species of the section Aizopsis; I have myself seen arctic 
as well as Rocky Mountain specimens of this plant, which is, however, 
quite different from the asiatic one of Apams. The D. glacialis of 
GELERT consequently comprises two different plants of which I do not 
hesitate to place one, viz. the original D. glacialis of ADAMS as a variety 
of D. alpina, notwithstanding that I have seen no original specimens 
of it, the more so as TRAUTVETTER, who has probably known the 
original plant, has referred it to D. alpina, and this author has not 
otherwise been apt to give a too wide range to his species. Specimens 
from Taimyr (leg. MippenporF ?) referred by Getert to D. glacialis, 
from Cape Chelyuskin (leg. Kserıman) and from Melville Island (leg. 
TREVELYAN) in the Copenhagen herbarium, as also several specimens in 
the Nat. Hist. Mus., doubtless represent a variety of D. alpina, which 
has narrow, sometimes even linear, leaves with a very prominent middle 
vein, which is continued up to the point of the leaf. The covering 
mostly consists of starry hairs, and the scape and especially the 
pods, are in general rather glabrous (cf. also OstenreLp, Flow. pl. Cape 
York, p. 67). This variety, however, is not easily distinguished from 
the type of the species. 
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Var. gracilescens n. var. 


Forma insignis, scapo longiore et tenuiore quam in typo, floribus 
pallide flavis, racemo post florationem elongato, siliculis elipticis, glabris 
vel parce hirsutis. 


Fig. Tab. nostra 6, fig. 1—3. 


The form here in question was very conspicuous both on account 
of its rather big, pale yellow flowers and, in fruiling stage, by its con- 
siderably elongated raceme. I was also inclined to look upon it as a 
separate species, but forms exists which connect it with D. alpina. It 
would often appear with only one rosule of leaves and a single or a 
couple of scapes, but also with a branched rootstalk, which was, however, 
always elongated and slender. The leaves vary, as in the main species, 
but generally they are rather broad, thin, and not very densely hairy. 
The scape is rather tall (3 inches or more), erect, slender. It is still 
more stretched during the development of the pods, and then also grows 
somewhat more stout and stiff. It is rather sparsely hairy. In fruiting 
slate, the plant shows a certain resemblance to D. fladnizensis in the 
build of the raceme and also in the form of the pods, that are more 
pointed at both ends than in the typical D. alpina. The var. graciles- 
cens generally grows in moist localities, especially in deep moss, viz., 
in the same localities as those preferred by D. fladnizensis. Indeed, 
there might be certain inducements to take it for a hybrid between D. 
alpina and the last-mentioned species, but, on the other hand, it fruits 
abundantly. When in flower, it is distinguished easily enough from D. 
alpina f. typica and other varieties, by its pale flowers, but in fruit it 
is more difficult to keep apart, and then there arises the further diffi- 
culty of distingutshing it from D. fladnigensis. Indeed, the arctic Drabae 
are always most easily separated when in flower, at least when living. 
Dried specimens are always difficult to distinguish, and I should think, 
that the statements about D. fladnizensis with a pale yellow flower, that 
are to be found in several works; are partly due to herbarium speci- 
mens with flowers that have lost their pure white colour, partly to con- 
fusion with this variety of D. alpina. When Hart, Bot. Br. Pol. Exp., 
p-. 25, speaks of “pale yellow glabrous forms of D. alpina, which 
occurred in Discovery Bay”, that appeared “impossible to separate from 
D. androsacea, Waur., which is often pale yellow”, I think he has in 
fact had this plant in front of him, ‘although I have not been able to 
identify it among his specimens. Another plant I must refer to it, after 
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seeing specimens in the Stockholm herbarium, is the “Draba alpina, 
L. var. glacialis närmande sig (approaching) Dr. Wahlenbergii 1. 
brachycarpa” of Natuorst from Ivsugigsok at Melville Bay, (N. W. 
Grönl., p. 3). 

Also in Spitsbergen the same variety probably appears, to judge 
from several specimens in the Stockholm herbarium, but I cannot be 
sure of it, as the colour of the flowers is not to be decided upon. I 
have not been able to find in literature any name which could, without 
doubt, be referred to it. There is indeed a D. ochroleuca, Bounce, de- 
scribed in Verz. Altai Pfl., p. 69—70, which seems to have certain resem- 
blances to it, but the description does not quite apply, and as I have 
seen no original specimens, I have thought it better not to use the name. 
But I do not doubt, that Bunce’s plant is a variety of D. alpina, as 
GELERT, 1. c., p. 301, says. As synonyms of D. ochroleuca LEDEBOUR, 
Fl. Ross. I, p. 147, and GeLERT have D. primuloides, Turcz. and D. 
gelida, Turcz. 

Draba alpina is one of the most common plants in Ellesmereland, 
where it is found in almost every place visited in the most different 
localities, the varieties oblongata and glacialis together with the type, 
the var. gracilescens as already mentioned, in wet, mossy places. It 
flowered from the end of June, or earlier, and fruited profusely. 

Occurrence. North coast: Floeberg Beach, Cape Joseph Henry 
(Hart). Grinnell Land: Discovery Harbour, and southwards (Hart, 
GreeLY). Hayes Sound district, common. Specimens from: Skråling 
Island (1381), Cape Rutherford (687, 1201), Fram Harbour (291, 4190), 
Bedford Pim Island (256, 443, 1189, 1261). South coast, common. Speci- 
mens from: Fram Fjord (4204), Harbour Fjord (2456), South Cape Fjord 
(2062), Muskox Fjord (2143), Goose Fjord (3305, 3330, 3430, 3649, 3822). 
West coast: along the Hell Gate to Lands End (2847) between Eidsfjord 
and Baumann Fjord, Coal Bay. 

Var. oblongata. South coast: Fram Fjord (1641, 1671); Goose 
Fjord, at the Yellow Hill (3595) and Falcon Cliff (4213). 

Var. glacialis. Hayes Sound district: "Fort Juliane” (673, 1060), 
Eskimopolis (849), Fram Harbour (4193), Bedford Pim Island (1198, 4186, 
4187). South coast: Harbour Fjord, valley on Sir Inglish Peak (2160), 
east of the anchorage (2234); Goose Fjord, at Falcon Cliff (2874, a 
broad-leaved and rather hairy form, but with the middle vein running 
out to the point). 

Var. gracilescens. Grinnell Land, Discovery Harbour (Hart, cf. 
above); Hayes Sound district: Skråling Island (4196), islet at Cape Viele 
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(1842), Eskimopolis (846), Fram Harbour (1096, 1205). Bedford Pim Is- 
land (1187, 4192). South coast: Fram Fjord, (4205), Harbour Fjord, 
valley at the western entrance (4208), Goose Fjord, below the Falcon 
Chiff (2888, 4007, type specimens of the description), 3rd winter quarters 
(3188), Yellow Hill (4211), Gallows Point (4209), Ptarmigan Gorge (4210). 
West coast: Lands End (2851). 

Distribution: All over the Arctic Regions; alpine in America, 
in Asia down to the Himalayas, in the Ural, in Scandinavia, and 
Iceland. 


Draba fladnizensis, Wuur. 


D. fladnizensis, Wuuren, Pl. rar. Carinth., 1778; Geuerm Not. Arct. Pl.; Kruuse, List 
E. Greenl.; Barrron & Brown, Ill. Fl.; D. lactea, Apaus, Descr. plant. min. 
cogn.; D. lapponica, Wautensenc, Fl. Lapp.; Hoorer, Fl. Bor. Amer.; D. 
androsacea, WAHLENBERG, |. c.; R. Brown. Chlor. Melv.; D. Wahlenbergii. 
Hartman, Skand. Fl.; Lance, Consp. Fl. Groenl.; Nataorst, N. W. Grönl.;' 
KsELLMAN, in Vegaexp.; Lepesour, Fl. Ross.; NatHorst, Nya bidr.; D. rupe- 
stris, Hart, Bot. Br. Pol. Exp., ex p. non R. Brown. 

Fig. Fl. Dan., T. 2490; Sv. Bot., T. 770; Geuerrt, 1. c., fig. 14. 

This species also is rather difficult to define; many species have 
been established within the range of its form-series, as is to be seen 
in the synonymic and further in the paper of GELERT quoted above. I 
can fully accept his views except in one instance, viz., when he puts 
D. altaica, Bunce, under it as a variety. I shall have to speak more 
about that plant later. 

In the flowering state, even dried specimens are generally rather 
easily distinguished, at least if they are in not too bad a state of pre- 
servation. But in its fruiting state, its resemblance to D. alpina can 
be so great as to make it very difficult to decide upon the place of a 
dried specimen, sometimes also of a living one. The variety D. alpina d 
of Hooxer, I. c. I, p. 50, which is said to have white flowers, probably 
belongs to D. fladnizensis; perhaps also he has taken specimens of D. 
alpina with old, withered, and whitish petals for a white-flowered variety, 
but I have never seen any D. alpina with white flowers. The forms 
of D. alpina that are most easily confounded with D. fladnizensis, are 
especially the more slender ones, such as the var. gracilescens. The 
shape of the leaves as also the hair-covering vary, just in the same 
manner as in D. alpina, only the colour of the petals gives a distinct 
character, all others are relative. Indeed, the different sorts of hairs, 
especially the forked and stellate ones, are as a rule somewhat different 
in D. alpina and D. fladnizensis, but their forms are not constant, 
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many gradations exist. The figures give some of the more typical 
forms in both species as well as in D. nivalis and D. hirta. The 
margin cilias and other unbranched hairs are, of course, alike in the 
different species, but in D. fladnizensis there are perhaps more inter- 
mediate forms between all the three types in the hair-covering than 
in the others. 

In my collection might be distinguished the different forms of the 
present species, which LınpeLom (Kånn. Skand. Drabae) has established, 
I have not, however, thought it necessary to separate them. 


NZ _ 
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Fig. 2. Typical hairforms from the leaves of Draba fladnizensis. 


D. fladnizensis was rather common in the region visited, but not 
quite so much so as D. alpina. It preferred somewhat wet soil, espe- 
cially mossy depressions, that were flooded from time to time. The 
flowers were generally found from the middle of July, and soon after 
the fruit appeared. 

Occurrence. Norlh coast and Grinnell Land; this species is not 
mentioned by Hart, but I have seen specimens among the collections 
from the Nares expedition, referred to D. rupestris. Even if I can 
give no special localities, I think it may be assumed to be rather com- 
mon in the northern parts. Hayes Sound region, rather common. 
Specimens from: Twin Glacier Valley (890), Skräling Island (1372), 
Cape Viele (888), Cape Rutherford (1157, 1159, 4194), Fram Harbour 
(1128, 1163, 4188, 4189), Cocked Hat Island (1271), Bedford Pim Island 
(444, 1193, 4185). South coast, still more common, especially to the 
west. Specimens from: Fram Fjord (1643), Harbour Fjord (2170, 2295, 
2461, 2524, 2581, 4206, 4214), Goose Fjord (2995, 3307, 3488, 3576). 
West coast: only noted from Reindeer Cove and Lands End, but prob- 
ably common. | 

Distribution: East Greenland, Northern West Greenland, 
Arctic American Archipelago, Arctic America, Canada, Rocky Mountains 
to Colorado, Alaska, Arctic Siberia, Baical Mountains, Altai, Himalayas, 
Arctic Russia, Novaja Semlja, Spitsbergen, Franz Joseph Land, Northern 
Scandinavia, Alps and Pyrenées. 
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Draba subcapitata, n. nom. 


D. micropetala f, Hooker, Flor. Bor. Amer.; D. Martinsiana, Fries, Till. Spetsb. 
Fan. Fl., ex p., non Gay; D. alfaica, Fries, Nov. Seml. Veg.; KsrLıman, in 
Vegaexp.; Natsorst, Nya bidr.; D. fladnisensis var. allaica, Getert, Not. 
Aret. Pl.; Kruuse, Jan May.; Wuurr, Bot. Beob. Spitzb.; non D. rupestris 
var. altaica, Leprsour, Ic. pl. FL Ross, (nec D. altaica, Bunce, Verz. 
Altai Pfl.?). 

Fig. Tab. nostra 1, fig. 3-8. 

The plant here in question, has been variously treated by different 
authors, and I have first, after comparing a large material and a great 
many statements in literature, arrived at the conclusion that a new 
name must be given to it. Hooxer has (Bot. App. Parry II) establish- 
ed a Draba micropetala, with a description which agrees rather well 
with the present plant, except for the character: “folüs lato-lanceolatis’’; 
but then J. D. Hooxer has since shown, that the specimens on which 
it is established, must be referred to D. alpina (Outl. of Distrib., p. 316). 
In fact, it has not white flowers as said in the description but yellow, 
as | have had the opportunity of verifying in the Nat. Hist. Museum, 
where the original specimen from Igloolik is kept. In Fl. Bor. Amer. 
I, p.52, however, Hooxer has added.a 8, founded on specimens brought 
home by RicHarpson from the coast between Coppermine and Mackenzie 
Rivers. These are in the Kew Herbarium and belong to the same 
plant, as that which I collected in Ellesmereland. Hooker has, how- 
ever, given no name to the plant which he wrongly put together with 
his D. micropetala. Indeed, a “minor” stands after the 8, but is not 
in italics as the names are marked. As there are in the Fl. Bor. Amer. 
many varieties marked only with Greek letters but having no name, 
there can be no doubt about the “minor” being only a short description, 
the more so as it is said about the specimen in flower “which differs 
only from Capt. Parry’s plant in its smaller size”. As the main D. 
micropelala, is a form of D. alpina, here no name for our plant is to 
be found, moreover as Hooker has placed under it also forms of D. 
fladnizensis, as I have seen in the Hookerian herbarium at Kew. 

Another country in which the same plant grows, is Spitsbergen, 
and from there it was brought home by the Swedish expeditions: after 
the middle of last century. It seems to have been first found by 
Matcren, 1861, who in Spetsb. Fan. Fl. doubtfully refers it to D. 
pauciflora R. Br., which seems, however, to be a small D. alpina. 
During the expedition of 1868, it was again found in several places by 
Ta. M. Fries and others, and Fries now called it (in Till. Spetsb. Fan, 
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FI, p. 131) D. Martinsiana, using a name which stood in a list of 
Spitsbergen plants by J. Gay in Cx. Martins Observations sur les 
glaciers du Spitzberg, etc., in Bibl. Univ. de Genéve, N. S., T. 28, p. 146, 
from 1840. This indeed was not described, but Fries now gave a de- 
scription to the name of Gay, which he referred to this plant after 
having seen an original specimen. But the same specimen, which is 
now in the Stockholm herbarium!, I have also examined, and have 
come to the conclusion that it can be no other plant, than a stunted 
D. alpina (cf. GELERT, |. c., p. 301). Fries, however, admits that if 
the D. micropetala of Hooker is the same plant, the latter name is 
to be preferred. Soon after the Consp. Fl. Nov. Seml. of TraUTVETTER 
appeared, and a plant was recorded which was called D. altaica. I 
have not seen TRAUTVETTER’s specimens, but it seems very probable 
that, as Fries assumes, the same plant was meant, as that which the 
latter author had previously called D. Martinsiana. Now the name 
allaica was the oldest, D. rupestris var. altaica being established in 
Ic. pl. Fl. Ross., p. 19, T. 260, by Lepzsour and consequently Fries 
in Nov. Seml. Veg., cancels his previous name and calls the plant 
D. altaica. 

The question therefore is, has really the same plant as the arctic 
one, been understood by Levesour? The original description says: 
“folis saepius dentatis, scapis plerumque mono- vel diphyllis, rarius 
aphyllis, siculis ellipticis vel oblongo-ellipticis”. This does not agree 
with D. subcapitata, and the figure quoted also shows clearly that it 
is a small form of D. hirta which is meant. Fries (p. 37) indeed says 
that the figure of LEDEBOUR is so bad, featureless, and partly wrong, 
that it gives no idea of the plant, but, having seen an original specimen 
from the Altai, collected by Bunce, in the Nat. Hist. Mus., I must assert 
that the T. 260 of Lepesour gives a fairly good representation of the 
plant, which is nothing but a small D. hirta. Also C. Å. Meyer in 
Lepesour, Fl. Alt., p. 72, keeps the same diagnosis and speaks expressly 
of leafy stems and branches from the lowest axil, so as to leave no 
doubt that a D. hirta is meant. It is somewhat less clear what Bunce, 
Verz. Altai Pfl., p. 70—71, means; perhaps he has had not only a small 
D. hirta, but also our plant, in his material, as also seems necessary 
to assume in reading the description of D. altaica of Bunce (Del. sem. 
hort. dorp., 1841) where the plant is elevated to the rank of species, 


i I am greatly indebted to Professor LinDman, who has kindly sent me a consider- 
able collection of arctic Drabae from that Museum for a new inspection which 
was necessary, before I could make up my treatment of the genus. 
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as it is quoted in LEDEBOUR, Fl. Ross. I, p. 754—55 (The “Delectus” of 
Bunce I have not seen). 

However the original D. altaica was doubtless a small D. hirta, 
and the name can, under no circumstances be used for the plant which 
I call D. subcapitata. 'TRAUTVETTER may have known the true aliaica 
and may also have found it in Novaja Semlja, but he has probably con- 
founded the two plants. Fries’ D. altaica, as specimens in the Stockholm 
| herbarium show, is, in most cases, my D. subcapitata, but as previously 
mentioned, he has also included in it the D. Martinsiana, Gay, which 
is a D. alpina, and probably small forms of D. hirta as he can refer 
the figure of LEDEBoUR to it. There are also in the Stockholm collec- 
tion, specimens from Dudinka at the Yenissei River, which are referred 
by Fries (with doubt), to D. altaica. They are rather bad, but doubt- 
less belong to D. hirta and may be called var. altaica as far as I 
can judge. | 

Later GELERT, I. c., p. 303, has referred D. altaica to D. fladnizensis, 
but he can hardly have known the true Altai plant. It is, however, 
rather curious that D. subcapitata, which is, perhaps, the best defined 
of all arctic Drabae, should have heen so treated by GELERT, with his keen 
eye for specific differences. It may perhaps be accounted for by his 
never having had any opportunity of studying arctic plants from nature. 

The result of these researches in the synonyms may be summed 
up as follows: 

D. altaica, (LepEs.) Bunce is D. hirta var. 

D. micropetala, Hooker is originally D. alpina, even if other 

forms have been confounded with it by the author himself. 

D. Martinsiana, Gay (nomen solum) is D. alpina. 

D. Martinsiana, Tu. Fries contains principally D. subcapitata, but 

also includes the last-mentioned, and in all probability the first. 

It is, therefore, I think, quite justifiable to give the plant a new 
name. Against the last-mentioned of the older names, the only one 
that could perhaps be used, the previously existing confusion with other 
plants tells. Indeed the description in Till. Spetsb. Fan. Fl., p. 131—2, 
agrees with our plant, except on a few less significant points, which 
will be mentioned below, and the figures are rather good, except those 
which represent the plant in its flowering stage, but nevertheless, I think 
it is best not to adopt theold nomen solum of Gay, which belongs to 
another plant. 

A description of D. subcapitata from my Ellesmereland specimens 
runs as follows; 


å 
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Parva, dense caespitosa: folia integra, anguste lanceolata vel fere 
linearia, nervo distincto, pilis rigidis, crassis, ciliata, praeterea glabra 
vel apicem versus pilis similibus (furcatisque) insita. Scapi humiles, 
aphylli, pilis furcato-stellatis (simplicibusque) obsiti. Inflorescentia pauci- 
flora, per anthesin subcapitata, demum plus minus elongata. Flores 
minuti, sepalis angustis, petalis brevis angustisque. Petala sepalis bre- 
viora, aequilonga vel paullo longiora, spathulata, apice rotundata vel 
retusa, alba. Siliculae primum lanceolatae, deinde rotundatae, crassae, 
purpureo-brunneae, nitidae. 

D. subcapitata generally forms dense, low tufts. Each rosule of 
new leaves is surrounded by numerous old leaves, which are so hard 
in their texture, as to remain for several years. All, however, are den- 
sely packed together in the contracted stem. Elongated leafy stems 
such as are represented in the figure of Fries (Till. Spetsb. Fan. FI, 
T. 3) are not typical, even though they may sometimes be found where 
the plant grows among deep moss, or in other dense vegetation. In 
such individuals also, the leaves will become broader as in the typical 


a 
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Fig. 3. Typical hairforms from the scape of Draba subcapitata. 


form. I have no such among my material, but I have seen some 
specimens from Spitsbergen. The “foliis lato-lanceolatis” in Hooker's 
description of D. micropetala, the only part of it which does not agree 
with D. subcapitata has reference to a D. alpina form, the original 
D. micropetala, as already mentioned. The leaves are coarsely ciliated, 
and similar unbranched hairs are also developed on the uppermost part 
of the surfaces, especially the upper one. Sometimes some of these 
hairs become more or less forked, but stellate hairs are not found. The 
middle vein is very prominent, sometimes quite to the tip of the leaf. 

The scapes are always leafless, slender at first, later on more 
coarse and stiff, covered with hairs which may be said to form a link 
between the forked ones and the starry hairs of D. hirta and D. nivalis. 
Fries in his description of D. Martinsiana says about the stalk, “pilis 
minutis simplicibus furcatisque puberulis”, but simple hairs are rather 
seldom found and true forked hairs hardly at all. The same kind of 
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“pili furcato-stellati” also covers the short pedicels, here more inter- 
spersed with simple hairs. The inflorescence is, during the flowering 
season, very condensed, forming almost a head, hence the specific name. 
Later on the scape is somewhat stretched, but often the pods also sit 
densely clustered. There are specimens, however, especially from Spits- 
bergen, which have the pods further apart, and sometimes the lowest is 
removed from the others. The flowers are generally 2—5, rarely more, 
in the raceme. 

The flower is very small with narrow, linear sepals, that are more 
or less hairy, with long, forked, or generally simple, hairs. The petals 
are pure white, spathulate, rounded, or more or Jess emarginate. They 
are so narrow as not to touch each other with their margins. The 
flower is so different from that of all other species, as to make D. sub- 
capitata immediately distinguishable when living and in a flowering 
state. Also when the pod has begun to develop, the sepals and petals 
will still remain for a time. | 

The pod is at first broad-lanceolate, with sparse short hairs, but 
later on it becomes more ovate or almost circular, rather thick, and 
quite shiny glabrous, purplish-brown. 

In habit, D. subcapitata resembles small stunted forms of D. alpina 
as well as of D. fladnizensis and D. hirta, and it may sometimes be 
difficult enough to distinguish herbarium specimens. This is why I can- 
not always assert that the specimens from other countries, I have seen, 
really belong to it notwithstanding a great resemblance. Especially small, 
glabrous, D. alpina specimens in fruit, are very difficult to separate 
from it. 

D. subcapitata was rather common in clay or gravel fields with 
sparse vegetation along the Southwestern fjords, flowering about the 
end of June, and developing its pods in a very short time. 

Occurrence. South Coast: Harbour Fjord, at the Western en- 
trance (2437); Muskox Fjord, inner part (2118, 2140); Goose Fjord, Gull 
Cove (2896, 3821), Falcon Cliff (2872), Castle Point (3960), Yellow Hill 
(8591, 4212), East of 3rd quarters (3187, 3431, 3482), Ptarmigan Gorge, 
Gallows Point (2991), valley at the bottom. West coast: Lands End 
(2850), Braskerud Plain (709, leg. Isacusen). The latter is doubtful, as 
are also some fragments from the Hayes Sound region that may belong 
to it: Cape Rutherford (322), Bedford Pim Island (4191). I did not ob- 
serve it the first summer, but the above fragmentary fruiting specimens 
seem to represent it. Further it is not improbable, that the D. rupestris 
var. parviflora, OLIVER, mentioned by Hart, Bot. Br. Pol. Exp., p. 25, 
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may belong to D. subcapitata. OLIver does not mention any such 
plant in his List fl. pl, and I have not seen the specimens in the Nat. 
Hist. Mus., or at Kew, but Hart’s description decidedly points towards 
it. Indeed, he calls the flowers pale yellow, but as he says below that 
the colours white and yellow are of no value in describing a species 
in these latitudes”, this is of no consequence. If my supposition is 
right, the localities: North coast, Floeberg Beach and Grinnell Land, 
Alexandra Lake and Discovery Harbour, have to be added. 

Distribution. This is very difficult to give, and I can only state 
its occurrence in the Arctic American Archipelago, Arctic America, 
Novaja Semlja and Spitsbergen, as quite certain. I have, however, 
seen specimens that probably belong to it, from East Greenland (not 
the D. Martinsiana of Dusin, Gefässpfl. Ostgrönl., p. 26, which, as speci- 
mens in the Stockholm collection show, is a D. hirta, that may be 
referred to var. altaica), Jan Mayen, Arctic Siberia, Sikkim. Further 
it probably grows in the Altai and other Asiatic mountains, and I think 
that it will also be found in more localities, when sought for and 
distinguished. 


Draba nivalis, LiLseeı. 

D. nivalis, LiusesLan, Svensk Fl., 1798, et N. Sv. Planta, etc.; GELERT, Not. Arct. PI.; 
Lance, Consp. Fl. Groenl.; Kruuse, List E. Greenl.; Natnorst, N.W. Grönl.; 
Simmons, Prel. Rep. et Bot. Arb.; Brirron & Brown, Ill. FL; Kyzııman, in 
Vegaexp.; Lepesour, Fl. Ross.; NatHorst, Nya bidr.; Kruuse, Jan May. 
D. muricella, Wanuuensere, Fl. Lapp.; Hooxer, Fl. Bor. Amer.; 

Fig. Liusesuan, N. Sv. Planta, etc, T. 2, fig. 2; Sv. Bot, T. 769; Fi. Dan. 

T. 2417; GeLert, |. c., fig. 18. 
This plant is easily enough distinguished from other species except 
that there may be a rather strong resemblance between it and small 


forms of D. hirta var. arctica. It is not improbable, that the D. muri- 


Fig. 4. Typical hairs from the leaves of Draba nivalis. 


cella of Hart, Bot. Br. Pol. Exp., p. 25, may be this species, but I have 
not seen specimens, and OLIVER, List fl. pl., does not mention it, nor 
does GreELy, Rep. It grew generally in the richer slopes, especially in 
the rookeries. It began to flower about midsummer and very soon stood 
with ripe pods. 
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Occurrence. Grinnell Land, Muskox Bay (?). Hayes Sound 
region: Twin Glacier Valley (4182); Fram Harbour, abundantly and 
flourishing at the "green patch” (657, 10%); Bedford Pim Island (1312, 
4195). South coast: Fram Fjord (4201); Harbour Fjord, valley on Sir 
Inglis Peak (2162), Seagull Rock (2584), “green patch” at the ancho- 
rage; Goose Fjord, Wolf Valley (3959), Falcon Cliff (2872). 

Distribution: East and West Greenland, Arctic America (not 
noled in the Archipelago), Labrador, Rocky Mountains to Colorado, 
Alaska, Land of the Chukches, Western Arctic Siberia, Arctic Russia, 
Novaja Semlja, Spitsbergen, Jan Mayen, Scandinavian mountains, Iceland. 


Draba hirta, L. 


D. hirta, Linnaeus, Syst. Nat,, Ed. 10, 1759; Gerert, Not. Arct. Pl.; Lance, Consp. 
Fi. Groenl.; Kruuse, List E. Greenl.; Hart, Bot. Br. Pol. Exp.; Grezuy, Rep.; 
Smmons, Prel. Rep. et Bot. Arb.; Hooker, Fl. Bor. Amer.; KJELLMAN, in 
Vegaexp.; Leprsour, Fl. Ross.; Natsorst, Spetsb. kärlv.; Kruuse, Jan May.; 
D. rupestris, R. Brown, in Arron, Hort. Kew., Ed. 2; Lance, |. c. Hart, 1. c,. 
ex p.; Hooker, 1. c.; Lepepour, 1. c. 

Fig. Sv. Bot, T. 768, Fl. Dan. 2421, 3422; Gerenr, 1. ¢., fig. 15, 16. 


I have not thought it necessary to enumerate all the many syno- 
nyms of this plant, as they are sufficiently treated of by GELERT, |. c. 
Especially, I can fully agree with him that the D. rupestris of RoBERT 
Brown is nothing more than a small form of this species, but in two 
other instances I must dissent from him. As previously mentioned, the 
D. rupestris var. altaica of C. A. Meyer is really a form of D. hirta 
and does not belong to D. fladnizensis, but on the other hand D. are- 


2 I 
Fig. 5. Stellate hairs from the leaves of Draba hirta. 
tica, Vant cannot be separated from D. hirta, but must be placed as 


a variety of that species, into the long-hairy main form of which it 
merges through a complete series of intermediate forms. 


Var. arctica, (J. Vant) Watson. 


D. arctica, J. Vant, Fl. Dan.; Geert, 1. c.; Lanes, 1. ¢.; Kruuse, 1. c.; Natsorst, 
N. W. Grönl.; Koerıman, Sibir. nordk. fan. fl.; Natmnorst, Nya bidr.; D. 
hirta, var. arctica, Watson, Contr. Amer. Bot. 

Fig. Fl. Dan., T. 2294, Gexert, 1. c., fig. 17. 
I must fully agree with Warson’s arrangement as to this plant. 


The species of Vart is principally founded on two characteristics, viz., 
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the style should be longer and more slender than in D. hirta and the 
covering should consist mainly of stellulate hairs. Among my material 
there are specimens that are entirely in accord with those of Vant from 
Greenland and Spitsbergen, but in examining the whole material, I soon 
found that both characters are not always united. One may find forms 
with a short and dense covering, but having besides, almost sessile 
stigma, and, on the other hand, such as are covered with only simple 
or forked hairs, forming a more or less dense clothing but, notwith- 
standing, supplied with the long and slender style, which should belong 
to D. arctica. As a variety this may stand, and may comprehend the 
most short-haired forms of the species. So I have used the name for 
some of my specimens. The characteristic derived from the style is of 
no value whatever, as it will be different in the same individual. 

Already before the middle of June, D. hirta was in flower, and 
was then found all through the summer both with flowers and fruit. 
It preferred slopes and especially rookeries and other richly-manured 
places but was also found in poorer localities.- 

Occurrence. Grinnell Land (and North coast?), Discovery Har- 
bour (Grey). That part of Hart’s D. rupestris belongs here, I am 
sure, as I have seen specimens; but, on the other hand, he has con- 
founded several plants under that name and, consequently, special loca- 
lities cannot be given. The plant from Dobbin Bay (Harr, I. c., p. 26) 
with pale yellow flowers is certainly no D. hirta (perhaps D. alpina 
var. gracilescens). Hayes Sound district: Skräling Island (4198), Fram 
Harbour (656, 1092). South coast: Fram Fjord (1642); Muskox Fjord; 
Goose Fjord at Falcon Cliff (2889), and in the rookery at Gull Cove 
(2894). Here also grew a f. canescens, which had a dense, and soft 
grayish hair-covering in stems and leaves, and had also rather hairy 
pods. The stems were short and coarse, and grew in dense tufts with 
the leaves very persistent (2897, 3880). At the Castle Point, I found a 
small, stunted form, with contracted inflorescence, which could perhaps 
be referred to var. altaica, C. A. Mer. (8962). Forms resembling the 
D. rupestris of Ros. Brown, I have from Fram Fjord (4202) and from 
the “green patch” at the anchorage in Harbour Fjord (4207). Var. 
arctica was collected at Twin Glacier Valley (872, 874, 879), Skräling 
Island (1383), and Cape Viele (886) in the Hayes Sound region and 
at Fram Fjord (4200, an especially typical D. arctica; 4203), at the 
Barren Vallies (2399) and the “green patch” (2153, 2546) in the Har- 
bour Fjord. According to GELERT, |. c., p. 307, it is also collected in 
Grinnell Land. 
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Distribution: All over the Arctic Regions and further in the 
Rocky Mountains, Alaska, Islands of the Bering Sea, Kamshatka, Baical 
Mountains, Altai, Ural, Scandinavian mountains, Scotland, Ireland, 
Faeroes, Iceland. 


Draba borealis, DC. 


This species is recorded by GrEELY, Rep. The plant of DECANDoLLE, 
Systema II, p. 342, GELERT, rightly as far as I can judge, reduces to 
D. incana, L. But as that plant again is not found north of the 
Disco region in Greenland, and nowhere north of the continental coast 
of America, I think that the plant cannot be any form of D. incana, 
but perhaps a D. hirta. 


Lesquerella arctica, (Worwsks.) Watson. 


Alyssum arcticum, Wormsssoup, Fl. Dan., 1820; Vesicaria arctica, RICHARDSON, 
App. Franklin. I, Ed. 2; Lange, Consp. Fl. Groenl.; Narsorst, N. W. Grönl.; 
Harr, Bot. Br. Pol. Exp.; Greety, Rep.; Hooxer, Fl. Bor. Amer.; V. arenosa, 
RicHarpson, |. c.; Lesquerella arctica, Watson, Contr. Amer. Bot.; Kruuse, 
List E. Greenl.: Brrrron & Brown, Ill. FI. 

Fig. Fl. Dan., T. 15%. 

This species is rare in those parts of Ellesmereland that I visited, 
except perhaps in the interior of Hayes Sound, where I had no occasion 
to make collections during the best season. It was found in open clay 
fields with sparse vegetation. GREELY also speaks of it as doing best 
on stiff clay. It was found in bloom by him already on June 13, 
1883. In September 1898, I saw it with ripe pods, but also with a few 
flowers left. 

Occurrence. Grinnell Land: Discovery Harbour (Hart! GREELY), 
Bellot Island (Hart). Hayes Sound: (leg. Freitpen!), abundant in the 
innermost part of Beitstad Fjord (489), and also at ,Fort Juliane* 
(672), a few specimens at the front of the Twin Glacier (877), and at 
the mouth of Flagler Fjord (891). South coast: Fram Fjord (1672, a 
single plant found); Barren Vallies in the Harbour Fjord (2401); Muskox 
Fjord, interior part (2150). 

Distribution: Northern parts of Greenland, Arctic American 
Archipelago, Arctic America, Rocky Mountains. According to Hooker, 
I. c. I, p. 48, also at Cordova in South America; and besides a variety 
occurs on Anticosti Island (Brirron & Brown, |. c. II, p. 138). 
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Cardamine pratensis, L. 


C. pratensis, Linnaeus, Sp. plant, 1758; Lance, Consp. Fl. Groenl.; Kruvss, 
List E. Greenl.; Hart, Bot. Br. Pol. Exp.; Simmons, Prel. Rep. et Bot. Arb.: 
Hooker, Fl. Bor. Amer.; Britton & Brown, Ill. Fl.; KseLıman, in Vegaexp.; 
Levesour, Fl. Ross.; FeiLpen, Flow. pl. Nov. Zeml.; Anpersson & HEssELMANn, 
Spetsb. kärlv. 

Fig. Fl. Dan,, T. 1039; Sv. Bot., T. 350. 

In the only place where I found it, this species appeared in a very 
stunted form. The pairs of leaflets are generally only two, many 
leaves even have only the terminal leaflet developed. The leaflets, however, 
are broad, often almost circular, so that Hooker’s description of his 
ß angustifolia which is found in some of the southernmost islands of 
the Archipelago, does not fit the Ellesmereland form. The plant does 
not flower in its northernmost stations (cf. also Hart and Kruusg, |. c.) 
and becomes more or less a submerse water-plant. In the only place 
where I found it, it grew in a pool with muddy bottom among Carex 
aquatilis var. stans, totally under water except for some of the leaves. 
Ås entirely reduced to vegetative propagation, it must have great 
difficulty in spreading. 

Occurrence. Grinnell Land, Discovery Harbour (Hart). Hayes 
Sound, Skräling Island in Alexandra Fjord (1350). 

Distribution: Greenland, Arctic American Archipelago (only 
observed in a few of the South-eastern islands, flowering), Arctic and 
Temperate North America, islands of the Bering Sea, Arctic and 
Temperate Asia and Europe, Novaja Semlja, Spitsbergen, Faeroes, 
Iceland. 


Cardamine bellidifolia, L. 


C. bellidifolia, Linnaeus, Sp. plant, 1753; Lance, Consp. Fl. Groenl.; Kruuss, List 
| E. Greenl.; Natnorst, N. W. Grönl.; Hart, Bot. Br. Pol. Exp.; Smmons, Prel. 
Rep. et Bot. Arb.; Hooker, Fl. Bor. Amer.; Britton & Brown, Ill. Fl1.: 
KJELLMAN, in Vegaexp.; LEDEBoUR, Fl. Ross.; Anpersson & HesseLman, Spetsb. 
kärlv.; Kruuse, Jan May. 
Fig. Sv. Bot, T. 772; Fl. Dan, T. 20. 


Sporadically over the regions visited, rarely in any abundance. It 
generally grew in somewhat moist, mossy places or also in wet gravel. 
In contrast to the last species, it would, in general, flower and fruit 
freely; I therefore suspect that the plant referred to C. pratensis by 
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GREELY, Rep., p. 13, may perhaps rather be the present species, the 
more so as the locality mentioned, would further confirm this supposition. 
C. bellidifolia was found flowering about the end of June and with 
ripe fruit already before the end of the next month. 

Occurrence. Grinnell Land, St. Patrick's Bay and Discovery 
Harbour (Hart). Hayes Sound region: Skräling Island (1371), Twin 
Glacier Valley (873), islet near Cape Viele (1347), Eskimopolis (845), 
Fram Harbour (1129), south side of Bedford Pim Island (1199). South 
coast: Fram Fjord (4184); Harbour Fjord in several places, specimens 
from Lake Valley (2477), Sir Inglis Peak (2161), Western entrance (2435); 
Goose Fjord, especially in the inner part (3185, 3484). 

Distribution: East and West Greenland, Arctic American 
Archipelago, Arctic America, alpine in the White Mountains, Rocky 
Mountains and California, Unalaschka, Pribilof Islands, St. Lawrence 
Island, Arctic and Eastern Siberia, Ural, Arctic Russia, Novaja Semlja, 
Spitsbergen, Franz Joseph Land, Scandinavian mountains, the Alps and 
Pyrenées, Iceland, Jan Mayen. 


Eutrema Edwardsii, R. Br. 


E. Edwardsii, Ros. Brown, Chlor. Melv, 1823; Lance, Consp. Fl. Groenl.; Kruuse, 
List E. Greenl.; Smmons, Prel. Rep. et Bot. Arb.; GreeLy, Rep.; Hooker, 
Fl. Bor. Amer.; Macoun, Pl. Pribilof; KJeLLMaAN, in Vegaexp.; Lepesour, Fl. 
Ross.; Frempen, Fl. pl. Nov. Zeml.; Anpersson & HesseLman, Spetsb. kärlv. 
Fig. R. Brown. 1. c., T. A; Fl. Dan., T. 2240. 
Sporadically occurring in swamps, seldom in any greater number. 
Flowers found from the beginning of July. Ripe fruit in August. 
Occurrence, Grinnell Land, Discovery Harbour (GReeLY). (Absent 
from Hayes Sound). South coast: Fram Fjord, in the western valley 
(1650); Harbour Fjord in several places, specimens from: Big Valley 
(2338), Spade Point (2416), "green patch” at the anchorage (2246), 
Barren Vallies (2395), Sir Inglis Peak (2187); Muskox Fjord, rather 
abundant in the great swamps of the interior part (2118, 2135); Goose 
Fjord, rather common in the interior part (3184, 3261). 
Distribution: Greenland (only found in three widely-separated 
places, to the north of both coasts), Arctic American Archipelago, Arctic — 
America, Pribilof Islands, St. Lawrence Island, Arctic Siberia, Baical 
Mountains, Altai, Arctic Russia, Novaja Semlja, Spitsbergen. 
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Cochlearia officinalis, L. 
var. groenlandica, (L) GELERT. 

C. groenlandica, Linnaeus, Sp. plant, 1753; Lance, Consp. Fl. Groenl., ex p.; 
C. fenestrata, Ros. Brown, List of pl, et Chlor. Melv.; Natsorst, N. W. 
Grön].; Hart, Bot. Br. Pol. Exp.; Hooxer, Fl. Bor. Amer.; WertHERiLL, List 
1894; KJeLLman, in Vegaexp.; LEDEBoUR, FI. Ross.; Fempen, Fl. pl. Nov. Zeml. 
C. officinalis, Beırtox & Brown, Ill. Fl, ex p.; GrezLy, Rep.; Durano, Enum. 
pl. Smith S.; C. officinalis var. groenlandica, GELERT, in ÅNDERSSON & HEsseL- 
MAN, Spetsb. kärlv.; Kruuse, List E. Greenl., et Jan May. 

Fig. Anpersson & Hesserman, 1. c., fig. 16, 17. 

I have thought it best to accept the disposition of the Cochleariae, 
which is published by Anpersson & HEessELMAN, I. c., p. 34—40, who 
have had access to GELERT'S figures and diagnoses, the results of his 
studies of the genus, which unfortunately were not completed in con- 
sequence of his premature death. I do not, however, presume that this 
view of the arctic Cochleariae will be standing for the future; there 
are doubtless, many "small species” within this form-series, constant 
forms, but having differences between them, which though easily distinguish- 
able to the eye, are yet very difficult to describe. My friend Mr. 
OsTENFELD, who has for some years had rather a great number of 
Cochleariae from different places under cultivation, has shown me 
some such forms which are very interesting, and which show, that the 
plants are very little variable even under considerably altered conditions. 
At present, the disposition of GELERT, is surely the only one that can 
be used, but there is great difficulty in ascertaining the synonyms in 
literature for his forms. However I have tried to do so for the var. 
groenlandica, which is the most common in arctic regions and, farthest 
to the North, the only one as far as I can judge. In Ellesmereland as 
in most of the Arctic American Islands, there is no other one represent- 
ed, only from a few stations to the South I have also seen var. oblongi- 
folia and var. arctica. The present variety of C. officinalis is gener- 
ally called C. fenestrata but probably there are also other Cochleariae 
understood by the same name. 

In Ellesmereland, C. officinalis var. groenlandica, is a very common 
plant, but was most flourishing in the rookeries. It is one of the first 
plants which begins to flower, and throughout the summer, individuals 
in different states of development may be found. In the region here 
in question, the seeds seem generally to germinate immediately after 
getting out of the pods. Then a little rosule of leaves is formed, which 
will, in the following spring, very soon develop an inflorescence. Perhaps 
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also some individuals may attain to flowering already in the first summer, 
and thus become annual. Biennial, many individuals certainly are, as 
I have often seen them wither after the seed had ripened. Individuals 
which had stood in bloom in the autumn and continued their develop- 
ment in the next spring, such as KyeLLMAN, Polarv. lif, p. 478—81, 
mentions from Pitlekaj, I have never seen, although I paid special 
attention to such individuals. I think it must have been a rather isolated 
case which KJeLLMaN has observed, the more so as I have not found it 
in any other plant either. Flowers and inflorescences that had been 
surprised by the frost of the beginning of winter, would soon fade 
when they thawed, even though they appeared to be quite fresh. In 
some Saxifraga species this was often seen (cf. above). 

Occurrence. North coast: Floeberg Beach (Hart). Grinnell 
Land: St. Patrick's Bay, Watercourse Bay, Discovery Harbour (Hart, 
GREELY). Hayes Sound region, common: specimens from: Fram Harbour 
(293, 1099, 1164), Cocked Hat Island (1270), Brevoort Island (1207, leg. 
FosHem). Southern east coast: Cape Isabella, leg. Hayes according to 
Duranp, l.c., Cape Faraday (WETHERILL). South coast: common except 
for the Harbour Fjord, where it was only found in the Barren Vallies. 
Specimens from: Fram Fjord (1639), Goose Fjord (2871, 2892, 2988, 3483). 
West coast: noted at Reindeer Cove and Lands End. 

Distribution: The present variety is spread all over the Arctic 
Regions, to the South in company with other varieties. The main 
species goes down into the Temperate Region, especially in Europe, 
where it is found even on the shores of the Mediterranean. 


Papaveracea. 
Papaver radicatum, Rorts. 


P. radicatum, Rorrséut, Pl. Isl. Grinl., 1770; Mursecx, Hybr.; Kruuse, List E. 
Greenl.; Anpersson & HesserLman, Spetsb. kårlv.; P. nudicaule, Lance, Consp. 
Fl. Groenl.; Natsorst, N. W. Grönl.; Hart, Bot. Br. Pol. Exp.; Greety 
Rep.; Hooker, Fl. Bor. Amer.; KserLLman, in Vegaexp.; P. alpinum a nudi- 
caule, Lepesour, Fl. Ross.; P. alpinum, Hart, Bot. Br. Pol. Exp.; Brrrron & 
Brown, Ill. Fl., non Linnaeus. 
Fig. Rort»öun, 1. c., T. 8, fig. 24; Fl. Dan., T. 41. 


Morsecx has (I. c., p. 7—9), clearly shown that the name P. nudi- 
caule which has been commonly used for our plant, cannot apply to it, 
but that the name P. radicatum must be used in its stead. 

Probably however, there might also be separated several specimens 
within the form-series of P. radicatum as here understood. But as 
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the plant seems also to be very variable under different conditions of 
life, it must first be cultivated before the value of the different forms 
can be decided upon. Studied from herbarium specimens, or in their 
habitat, they seem to merge into each other without distinct limits, the 
form of the leaves, the depth of their incisions, the hairiness, the size 
and colour of the flower, the shape of the petals are all variable. It is 
most flourishing in the rich slopes (the "Urteli” of Warmine) and still 
more in rookeries and in the old Eskimo settlements, whereas in sandy 
plains, only stunted individuals are met with. The larger and more 
flourishing the tufts are, the more are the leaves incised, in dry places 
the leaves may become almost entire. In wet clay plains there is also 
a small form to be found, which is moreover distinguished by its rather 
small pale yellowish, or even quite white, flowers. As far as can be 
judged from specimens in the Nat. Hist. Mus., now put to P. radicatum, 
collected by Hart at Discovery Harbour, this must be his “P. alpinum 
var.” (l. c., p. 24), about which he writes: “the petals are often pale 
yellow, and occasionally white, and the hairs on the peduncle more ad- 
pressed. It was to be met with only at low levels and upon an in- 
organic soil, and its petals did not wither to a verdigris green as much 
as in the last variety”. (“P.nudicaule”). I have also observed that the 
hairs of the flower-stalk are more adpressed in this form than in the 
big one of the richer soil, but as I got the impression that the distinguish- 
ing marks are not constant, I think it better not to establish a species 
but only a variety, which I will call var. Hartianum, n. var., in honour 
of its first discoverer. Among the typical forms of P. radicatum, there 
were also found in rather many places, individuals of a f. schtzopetala, 
with more or less deeply incised petals; sometimes they were even cleft 
to the middle in many narrow lobes. It was, however, continually con- 
nected with the main form. The shape of the petals also would vary 
from almost broadly linear to rounded triangular, and their length from 
the same as that of the ovary, to the double of it. The colour varied 
from saffron, which was the rarest colour, to pure white, generally they 
were sulphureous. 

The flowering-lime begins about the middle of June and lasts to the 
setting in of the winter frost. Fruit and seed well developed. 

Occurrence. North coast: Cape Alexandra, Ward Hunt Island, 
Cape Joseph Henry, Floeberg Beach (Hart). Grinnell Land: Shift Rudder 
Bay, Discovery Harbour (Hart, Greety), stations along the coast to 
Princess Marie Bay (Hart). Hayes Sound region, common; specimens 
from: Twin Glacier Valley (889), Lastraea Valley (887), Eskimopolis (844), 
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Cape Rutherford (310), Fram Harbour (287, 1414), Cocked Hat Island 
(1266), Bedford Pim Island (258). Southern East coast: Cape Isabella and 
Gale Point (Duranv), Cape Faraday (WETHERILL). South coast: common; 
- specimens from: Fram Fjord (1617), Harbour Fjord (2231, 4197, the latter 
f. schizopetala), Goose Fjord (2879, 3329, 3646). West coast: along the 
Hell Gate to Lands End, between Eidsfjord and Baumann Fjord (2735, 
leg. Baumann), Coal Bay, Braskerud Plain (702, leg. Isacusen). Var. 
Hartianum: North coast and Grinnell Land (Hart, specimens from 
Discovery Harbour!) Hayes Sound, recorded by Hart, but not com- 
mon, as it seemed to me. South coast, abundant in the Barren Vallies 
(2898) and also at the western entrance (2455) in Harbour Fjord; Plar- 
migan Gorge (2997) and other places in the interior of the Goose Fjord. 

Distribution: everywhere in the Arctic Regions (excl. Jan 
Mayen), Labrador, Rocky Mountains, islands of the Bering Sea, Kam- 
shatka, Altai, Scandinavian mountains, Faeroes, Iceland. 


Ranunculacea. 
Ranunculus affinis, R. Br. 


R. affinis, Ros. Brown, Chlor. Melv., 1823; Ricmnarpson, App. Franklin I, Ed. 2; 
Lance, Consp. Fl. Groenl.; Summons, Prel. Rep. et Bot. Arb.; Hooxer, Fl. 
Bor. Amer., excl. Å ety; KJELLMan, in Vegaexp.; Lepesour, Fl. Ross.; Narnorst, 
Nya bidr.; R. arcticus, Ricarbson, App. Franklin I, Ed. 1; Kruuse, List E. 
Greenl.; R. amoenus, Lepesour, Ic. pl. Fl. Ross.; Frevn, in AnDersson & 
HesseLman, Spetsb. kårlv.; R. pedatifidus, Davis, Ran. N. Amer.; Brırron & 
Brown, Ill. Fl.; non Smıta in Rees, Cyclop. 29, nec Hooker, l. c.; R. auri- 
comus, FeiLDEn, Flow. pl. Nov. Zeml. 
Fig. Hooxer, 1. c. I, T. 6; Lepzsour, Ic. pl. Fl. Ross., T. 113; Fl. Dan., T. 
3029; Tab. nostra 4, fig 2—5. 
It has been rather troublesome to ascertain which name the plant here 
im question should mghtly bear. For a time I was inclined to think 
that it might be the R. pedatifidus of Smrrn, described in Rees’ Cyclo- 
pedia, Vol. 29, which name, as already published in 1819, would then 
have to be preferred. This seemed the more probable, as an american 
author, who has in later times, especially studied the genus, Davis, l. c., 
had adopted that name. But, during my stay in London, I had occasion 
to see the original description as well as the specimen in the Linnaean 
herbarium from which it is made. Already on the perusal of the de- 
seription I doubted whether the arctic american plant could be meant. 
Even though the description applied, in many points, fairly well to my 
specimens, there were yet some characters which did not correspond to 
it; for instance, when the stem was described as being “clothed with 
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long, soft, lax hairs”, and the fruit as “obovate, seeds not very numer- 
ous, ovate, tumid, hairy, with short, awlshaped, reflexed beaks”. Further 
the leaves are said to be “deeply cut, in a pedate manner into five, 
seven or more, narrow, linear, obtuse, elegantly radiating segments”, 
which ‘applies better to other allied species, than to that which I had 
in my collection. I had occasion afterwards, also to see the original 
specimens. There are in the herbarium of Linnagvs, four individuals 
which doubtless belong to the same collection. On the paper is written 
in the handwriting of Smita himself: “R. pedatifidus Sm. in Rees’ 
Cyclop. n. 72”, and at one plant there is a sign *, which seems to be 
older than the label of Smrru and here is added “Siberia” (in pencil 
by SMITH)). 

Now the original specimens, as well as the description, show that 
SmitH has had in view, a plant very nearly allied to that which Brown 
soon after described from Melville Island. There are, however, some 
differences, that seem sufficient to separate the latter plant from that of 
‘Smitu. The characters that especially separate R. pedatifidus from R. 
affinis are: the almost circular circumference of its basal leaves, that 
are very deeply cut in a great number of very narrow, or almost entirely 
linear, segments, with obtuse points, evidently grouped after a pedate design, 
with a smaller middle, and two larger lateral, main lobes. The middle 
lobe is only equipped with two lateral secondary lobes halfway from 
the base, and these show a tendency to be again cleft. The lateral 
lobes are deeply cut into at least three or four secondary lobes, that 
only cohere a little above the basis, and are again deeply cleft. The 
leaf is thus formed of a great number of narrow, or almost filiform, 
segments. The basal leaves are more or less equipped with sparse 
white hairs. The stem leaves are sessile or have a very short peduncle. 
The lower ones resemble the basal leaves, but their segments are longer, 
do not stand so close together, and become fewer in the upper leaves, 
finally being only three. The sheath of the stem leaves half-embracing, 
not so white-membraneous as in R. affinis. The plant is smaller and 
more slender in all parts, the flowers are not inconsiderably smaller. 
The white hair-covering of the stem is more prominent, and not reduced 
only to the parts immediately below the insertions of the leaves. Especi- 
ally the part of the stem below the lowest leaf is hairy. The flower- 
stalk is, in the dried specimens at least, prominently canaliculate. 

The true R. pedatifidus, Sm. is, as far as I know, only found in 
Asia, especially in Eastern Siberia and also in the islands of the Bering 
Sea. A very imperfect specimen of Cyamisso in the Kew herbarium, 
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probably belongs to it, but I have seen no other american specimen 
of it. The american authors who use the name, have as it appears, 
confounded other species with it. In the herbarium of J. E. Smith, 
which I have also seen in the Linnaean Society, there lies a small 
fragment of a Ranunculus labelled in Smitn’s own handwriting: “Ranun- 
culus affinis, Melville isld. — Hort. Soc. 1824” and also “R. pedatifidus 
Su. in Rees’ Cycl. n. 72? vide H. L.” (herb. Linn... Now this fragment 
consists only of a flower, and a bit of the stem with two leaves, but that 
itdoes not belong to R. pedatifidus is to be seen by the almost entirely 
sheathing leaves, with the broad white membraneous margin ot the 
sheath. The flowers also are much smaller. The ? of Smrrn doubtless 
shows, that he has not thought it to be quite identical with his own 
species. To the Melville Island plant, I shall soon come back, but it 
must first be seen what Hooker, I. c. I, p. 18, and T. 8, B, has under- 
stood by the name R. pedatifidus. At the first glance, the figure 
shows that here quite another plant is meant, which stands rather far 
from the whole auricomus-group. I have also seen specimens of that 
plant, determined by Hooker himself, which make it quite apparent, 
that it is rightly to be placed where Hooker has it, viz., in the neigh- 
bourhood of R. nivalis. How Hooker, who must have had access to 
the Linnaean herbarium, could confound this with R. pedatifidus, I am 
at a loss to understand. It is a Rocky Mountain plant, collected by 
DrumMonp between 52° and 55°, and should be sought for again and 
more closely studied, as it seems not to have been examined by later 
writers; I have, however, seen too little of it, to be able to give any 
particulars about it. 

As now the name pedatifidus is out of the question for our plant, 
it remains to examine whether the name R. affinis or any other of 
later authors, is the right one for it. In Anpersson & HesseLman, |. c., 
p. 50—53, Freyn has given an explanation, concerning the Spitsbergen 
plant, which has usually gone under the name R. affinis or R. arcticus. 
His exposition is, however, so indistinct, and in some parts even so 
preposterous, that he only makes the already rather difficult question 
concerning the synonyms of the auricomus-section still more puzzling. 
In his second group, FREYN enumerates: “BR. pedatifidus Sm., R. amoenus 
LEDEB., R. arcticus Ricnarps. (R. dahuricus Turcz.) und ein Theil 
der als R. auricomus v. sibiricus GLEnn bezeichneten Formen — alle, 
wie jene der Gruppe des R. auricomus, behaartfrüchtig, nur R. arcticus 
kahlfrüchtig”. In his third group are to be found: "R. affinis R. Br., 
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R. ovalis Rar., BR. rhomboidalis GoLviE, durchaus nord-amerikanische 
Arten”. | 

As may be seen from this, Freyn keeps as separate species, several 
forms which are generally put together, and, as will be shown below, 
even such as have not been upheld by their authors themselves. R.arc- 
ticus is said to be an older name for R. dahuricus, Turcz., but in 
LEDEBOUR, Fl. Ross. I, p. 732, the latter name is referred as a synonym 
to R. pedatifidus, Sm., with the addition “ex ipso”. This is å question 
I cannot solve, not having seen the specimens of Turczanınow, but 
it is of less interest here. The Spitsbergen R. * Wilanderi, NATn. is 
referred to R.arcticus, but the other Spitsbergen form commonly known 
as R. affinis or EK. arcticus is declared to be “der echte R. amoenus 
Len.” and “mit dem R. amoenus LED. vom Originalstandorte an der Kaja 
bei Jakutsk derart identisch, dass kaum die Individuen von einander unter- 
schieden werden könnten”. In the first place, this is not the original lo- 
cality of LepEBour’s species, as neither in Ic. pl. Fl. Ross. nor in Fi. Alt., 
are any other localities mentioned than a few in the Altai besides Nertschinsk 
in Transbaicalia; more northern localities are first added in Fl. Ross. I, 
p. 37, where LepeBour has himself referred his R. amoenus as a sy- 
nonym to R.affinis, R. Br. It seems as if more of the many "Original- 
pflanzen meines Herbars”, that Freyn mentions, are of the same doubt- 
ful value. The real original specimens of LEDEBOUR’S species are, 
consequently, from the Altai, and it may probably be assumed, that 
specimens in the Copenhagen herbarium, collected in the Altai by 
Bunce and labelled “dedit Bunge” or "misit Ledebour”, belong to them. 

But these are not entirely similar to the Spitsbergen plant, even if 
the differences, somewhat smaller flowers and a more prominent hairiness 
(which is also to be seen in the figure of LepEBour quoted above), may 
not give it a right to any more prominent place than that of a variety 
of R. affinis. Freyn also is forced to admit that the hairiness is the 
only difference. He speaks especially of the hairiness of the fruit (R. 
arcticus should have glabrous achenes), but it is admitted that the value 
of this character is not to be over-estimated (l. c., p. 51). This is again 
maintained (p. 53), where it is said: “R. amoenus Len. ... ist daher 
wohl nicht anderes als behaartfrüchtiger R. arcticus”. This may be 
quite right, the more so as the latter species has not quite glabrous 
fruits either. But when ıt is declared, that R. arcticus ıs “sibirisch- 
dahurisch-spitzbergisch und jedenfalls auch in Novaja Semlja zuhause” 
contrary to the American affinis-group, this is quite absurd, as Ze. 
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arcticus is established by RicHarpson on specimens collected during 
the first Franklinexpedition. 

As already mentioned, Freyn puts R. affinis together with a couple 
of American species with rather small flowers and less divided basal 
leaves, than has that plant, which for him stands as R. arcticus, in 
other words, his &. affinis seems to come nearest to the form figured 
by Hooker, l. c., T. 6, as R. affinis 8. Such forms seem to be widely 
spread in arctic as well as in temperate North America, and as they 
have been taken for the type of the species, they have been the cause 
of the wrong conception which Davis (l. c.) and Brirron & Brown 
(l. ce. II, p. 77) have formed of Ros. Brown's species. The original 
description (Chlor. Melv., p. 7) runs thus: “Ranunculus affinis, foliis 
radicalibus pedato-multifidis petiolatis; caulinis subsessilibus digitatis; 
lobis omnium linearibus, caule erecto 1—2 floro cum calycibus ovariisque 
pubescentibus, fructibus oblongo-cylindraceis, acheniis rostro recurvo. 
Obs. R. auricomo proxima species”. 

This perhaps is not very satisfying, but there is in it at least, some- 
thing. which shows that Brown has not had the § or y of Hooker in 
his mind, viz., “foliis radicalibus pedato multifidis”. I have also seen 
the original specimens from Melville Island, that helong to the same 
plant as is found in Spitsbergen, Greenland and Ellesmereland as well 
as southward in America, and which is well represented by the figure 
T. 6, a, of Hooker. Consequently that is the true R. affinis, what- 
ever Hooxer’s # and y may be. I have not as yet had an opportunity 
of inquiring thoroughly about their place, but I am inclined to think 
that most probably they belong to R. rhomboideus, GoLpie. Perhaps 
also there is a species overlooked which, even if spread principally 
further south, reaches as far also into the Arctic Region as Melville 
Island. Of this plant, with smaller flowers and less deeply cut basal 
- leaves, I have seen many specimens from the continent; from Melville 
Island only the fragment in the herbarium of J. S. Smiru mentioned 
above. There were none in the Nat. Hist. Mus. or at Kew, notwith- 
standing that Hooker records only those forms from Melville Island. 
They were represented in RicHarDson's and other collections from the 
arctic shore of the continent, and were perhaps included in the R. arc- 
ticus of RicHarpson, even though he has R. rhomboideus besides it 
in his list. 

The name R. arcticus was first used by RicHarDson in App. 
Franklin I, Ed. 1, 1823, that is to say the same year as that in which 
the Chloris Melvilliana of R. Brown appeared, but in the second edition 
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of FRANKLIN’S narrative, RIcHARDSON cancels his first name and uses 
that of Ros. Brown. This may perhaps show, that the Chlor. Melv. 
was printed first, and that RicHarbson therefore accepted the name 
given by Brown instead of that he had established himself. That 
both authors described the same plant is evident, notwithstanding that 
Freyn has placed R. arcticus, Ricn. and R. affinis, R. Br. in different 
groups, and we must follow RIcHarpson in accepting the latter name. 

I think, however, that a new description, formed after my Ellesmere- 
land specimens, may not be out of place. 

R. affinis: perennis, plus minusve caespitosus, caule 15—25 cm. 
alto, glabro vel pilis parcis, subadpressis, brevisque, inferne longioribus, 
obsito; folia basalia longe petiolata, vaginis latis, membranaceis, albis, 
instructa, semper profunde pedatifida, petiolis parce pilosis; folia caulina 
brevissime petiolata vel sessilia, late membranaceo-vaginata, marginis 
vaginae pilis longis albis instructis, pedato-multifida, lobis 5—9 angustis, 
acutiusculis; flos 2—3 cm. latus; sepala purpurascentia, parce pilosa, 
petalis dimidio breviora; petala flava, violaceo-nervata, obovata; torus 
cum carpellis per anthesin ovatus, postea cylindraceus; achenia parce 
pilosa, rostro brevi recurvo. 

Grows somewhat caespitose, the stems and leaves are surrounded 
by old ones from the last year, or at least by the remainders of 
old sheaths. The stems are stiff, erect, about twice as high as the 
leaves, almost entirely glabrous simple, single-flowered, or branched, 
with 2 or more flowers, more or less canaliculate. The basal leaves 
are long and slender-petiolate, with broad white, membranaceous 
sheaths; their circumference is kidney-shaped — broad-ovate, always 
more or less deeply cleft in a pedate manner. Generally a middle lobe 
and two lateral ones may be discerned, often the latter are again cleft 
almost to the basis, so that the leaf becomes nearly cleft in five. The 
middle lobe is entire, narrow lanceolate, or with two more or less 
pronounced secondary lateral lobes about "/s below the point. The two 
first lateral lobes may be cleft in rather many segments, but these are 
never quite linear, nor are they obtuse as in R. pedatifidus. The 
petiole is hairy with long, sparse, white hairs, likewise the lower part 
of the stem, below the first stem leaf. The stem leaves are short- 
petiolate or sessile, with a broad white sheath having a rim of long 
white hairs; they are deeply cleft, almost to the base, in several (gener- 
ally 7 or 9) narrow segments which, however are hardly quite linear 
and always pointed. Also here the pedatifid manner of segmentation 
may easily be seen, even if not so sharply defined as in the basal 
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leaves. The uppermost stem leaf sometimes has only three lobes. The 
stem leaves and young basal ones are often minutely hairy. The peduncle 
is clad with whitish, somewhat adpressed short hairs, as also the sepals, 
that have a touch of purple or violet. They are pointed outwards or 
downwards in the open flower and soon fall. The flower is rather 
large, often over an inch broad. The petals are rather pale yellow, 
delicately veined in violet or purple at the back, broadly obovate, with 
rather long claw. The stamens are rather few. The head of pistills 
is nearly ovate in the flowering state, but later, the torus is stretched 
so as to become cylindrical at least in the terminal, best-developed 
flower, where the pistils are very numerous. This is an essential cha- 
racter, which separates R. affinis from R. auricomus and as far as 
could be judged, from the rather young specimens in the Linnaean 
herbarium also from R. pedatifidus. The achenes are somewhat oblique, 
a little compressed, indistinctly keeled, sparsely and shortly hairy (in my 
specimens, but this character is variable, especially the asiatic form 


amoenus has them densely hairy). The beak is short, rather coarse, - 


and curved backwards. 

The only time I found this species, August 8, 1900, it bore flowers 
as well as fruit in all stages abundantly. It grew in rock ledges below 
a nesting place of the glaucous gull, in a southern exposure and in 
richly manured soil. I am inclined to think, therefore, that the R. 
affinis which GREELY, Rep., p. 12, mentions as growing in moist, 
loamy soil, can hardly be the right one. It would also be very curious, 
if such a conspicuous plant, which must immediately catch the eye, had 
escaped Hart. Now, indeed, Hart records a “Ranunculus auricomus, 
L. (R. affinis, Br.)”, but as he also refers to it the "R. nivalis”, “floribus 
minoribus, pilis calycinis pallidioribus” of Orver (List fl. pl.), and more- 
over refers also a plant from Disco to it, I think that none of these 
statements can be right. Lange, I. c. II, p. 255, says about the Disco 
specimens, “e descriptione non cum R. affinis R. Br. convenire, sed R. 
nivalis proximus esse videtur”, which doubtless is right, as no affinis 
specimens from Disco exist in London, and the variety of OLIVER is, in 
fact, R. Sabinei, R. Br. as the specimens show. 

Occurrence. South coast: Seagull Cliff in the Harbour Fjord 
(2595). 

Distribution. This is rather difficult to give, because of the 
muddled synonymic, the species, however, seems to be found in the 
following countries: Northern East Greenland, West Greenland (only 
in Isortok and Foulke Fjords), Arctic American Archipelago (specimens 
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seen from: Kingnite, Cumberland Sound (TAyror) in Baffinland; Melville 
Island; Mercy Bay (MiertscHine) in Banks Land, Cambridge Bay 
(ÅNDERSSON) in Victoria Land; Arctic America (specimens collected by 
Back and RicHarDson seen); Rocky Mountains (specimens seen: JoHN 
Macoun n. 34, Morley, Foothills of Rocky Mountains, 1885; Lat. 
39°— 41°, No 15, E. Hatt and J. P. Harpovur, colls. 1862; other 
American localities I dare not to refer to it); Arctic Siberia, Altai, 
Novaja Semlja (I refer here also FriLpen's R. auricomus, notwith- 
standing what is said about the round head of fruits (I. c., p. 7) as å 
single round one may be formed also from a feeble axillary flower of R. 
affinis, and as all Novaja Semlja specimens which I have seen belong 
to Ihe latter plant), Spitsbergen. 


Ranunculus sulphureus, SoLano. 


R. sulphureus, SoLANDER, in Pairrs, Voy. N. Pole, 1774; Natuorst, N. W. Grönl.; 
Hart, Bot. Br. Pol. Exp.; Ksetuman, in Vegaexp.; FeEiLven, Fl. pl. Nov. Zeml.; 
MaLNGREN, Spetsb. Fan. Fl.; Ampersson & Hesserman, Spetsb. kärlv.; Harr- 
MAN, Skand. Fl; R. nivalis var. sulphureus, Levesour, Fl. Ross.; GRrEELY, 
Rep.; BR. nivalis 8, Hoorer, Fl. Bor. Amer.; R. Brown, Chlor. Meiv.; R. 
nivalis, Davis, Ran. N. Amer., ex p.; BR. altaicus, Laxman, Deser. plant. 
Sibir., 1774; Lane, Consp. Fl. Groenl.; Kruuse, List E. Greenl.; LEDEBoUR, 
Fl. Ross. 


Fig. Laxman, 1. c., T. 8; Suppl. Fl. Dan., T. 82. 


This species indeed, has a rather great resemblance to R. nivalis, 
L., which makes it, in early stages or small individuals, somewhat dif- 
ficult to distinguish. It may, however, generally be separated even then, 
by its stiff, erect, mode of growth, by the generally somewhat larger 
flower, and by the basal leaves, which are not so much incised, and 
have more obtuse lobes. Moreover, R. sulphureus is generally more 
hairy in peduncle and sepals. In fruiting state it can always infallibly 
be recognised by its almost orbicular head of fruits and by the torus, 
which is covered with coarse brown hairs between the carpels. These 
hairs, in living specimens at least, can also be seen already in earlier 
stages, if the pistils are carefully removed. In dried specimens in a 
flowering state, it is not always easy to make this principal character 
visible, and in this, I think, the cause is to be sought for the fact 
that authors who have only studied the plant in question from dried 
material, will so often put it under R. nivalis, whereas those who have 
had an opportunity of studying it from nature, in most cases have se- 
parated them. MALMGREN, |. c., also dwells with astonishment upon 
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the fact, that so many authors have not recognised R. sulphureus as 
a species. 

About the relation to R. altaicus, Laxman, 1. c., p. 533, MALMGREN 
says: “Ran. frigidus Wırıv. (R. alfaicus Laxm.) petalis obcordatis 
carpellis stylo subduplo longioribus a R. sulphureo differt”. I have 
also seen such forms with somewhat emarginate petals, and even with 
3-cleft ones (n. 2849 and 3328), which makes me still less inclined to 
accept R. allaicus as a separate species, at the most it may stand as 
a variety. The shape of the petals as well as the length of the beak 
is variable both in R. sulphureus and in R. nivalis, so that no spe- 
cific characters can be taken from them. I have also seen specimens 
of R. altaicus in the Copenhagen herbarium, collected in the Altai, and . 
communicated by LeDEBoUr, which are hardly different from arctic ones. 
The figure of LAXMAN, l. c., is rather good and might perhaps be an 
inducement to give the preference to his name, which is from the same 
year as that of SoLANDER, but I have retained, the latter as being the 
one more commonly used. 

The principal habitat of H. sulphureus was in swamps and along 
brooks often in the water, sometimes, however, it would also occur in 
somewhat drier mossy places where R. nivalis generally grew. The 
resemblance between them may have caused some wrong classifications 
in the field, and therefore I only enumerate such localities where spe- 
cimens were taken or where I am certain that R. sulphureus appeared. 
Flowers from the middle of June and fruits abundantly. 

Occurrence. Grinnell Land, Discovery Harbour (GREELY). Hayes 
Sound territory: Skräling Island (1369), Cape Rutherford (316, 1152), 
Fram Harbour (1095, 1127). South coast: Fram Fjord (1661); Harbour 
Fjord, here and there, specimens from Sir Inglis Peak (2449); Muskox 
Fjord (2118, 2145); Goose Fjord, several places in the interior, specimens 
from Bottom valley (3265), Gallows Point (2993), table land on the 
West side (3328), East of 3rd winter quarters (3180, 3354, 4225), Mid- 
day Knoll (3648), Yellow Hill (8593), 4th winter garters (3931), valley 
inside the Castle Rock (3949). West coast: Lands End (2849). 

Distribution: Northern East and West Greenland, Arctic Ame- 
rican Archipelago, Arctic America, Rocky Mountains, Pribilof Islands, 
Arctic Siberia, Baical Mountains, Altai, Novaja Semlja, Spitsbergen, 
Franz Joseph Land, Finmark. 
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Ranunculus nivalis, L. 


R. nivalis, Linnaecs, Sp. plant. 1753; Lance, Consp. Fl. Groenl.; Kruuse, List E. 
Greenl.; Natuorst, N. W. Grönl.; Hart, Bot. Br. Pol. Exp., ex p.; Hooker, 
Fl. Bor. Amer., ex p.; Brırron & Brown, Ill. Fl. (ex p.?); Davis, Ran. N. Amer., 
ex p.; KJELLMAN, in Vegaexp.; Lepesour, Fl. Ross., excl. 8; Fempen, Fl. pl. 
Nov. Zeml.; Anpersson & Hesserman, Spetsb. kärlv. 


Fig. Linnagvus, FI. Lapp., T. 3, fig. 2; Sv. Bot., T. 394; Fl. Dan., T. 1699. 


However difficult this species may be to distinguish from the 
last one when both are young, it is easily discerned even at a distance, 
in the fruiling stage. The stems then spread outwards, and become 
assurgent, whereas those of R. sulphureus always are stiff and erect. 
To the characters of the head of fruits and the torus previously men- 
tioned may also be added, that the achenes are smaller, thinner, and 
have a considerably longer beak. The basal leaves are at least twice 
cleft, and the segments more pointed than in the latter species. The 
flowers perhaps are a little paler yellow than in R. sulphureus, but 
never white, as recorded by Brirron & Brown, 1. c. II, p. 76, so long 
as they are fresh, when fading, however, they will often become almost 
white. Also in badly dried specimens they may get whitish; such it 
may be that have caused the wrong statement. 

Found in flower about the end of June and fruiting in August. 
Generally growing in mossy soil, which dries up during the summer, 
often in company with Draba fladnizensis. 

Occurrence. North coast: Floeberg Beach (leg. Fempen!). Grin- 
nell Land, Discovery Harbour (Hart!), other localities uncertain as Hart 
has confounded it both with R. sulphureus and with R. Sabine. Hayes 
Sound region probably not common, specimens only from Bedford Pim 
Island, in the slope towards Rice Strait (696). Probably overlooked in 
other places because of the likeness to R. sulphureus; also recorded 
by Hart. Southern east coast: Gale Point (Duran). South coast; 
rather common: Fram Fjord (WetTHERILL, 1618), Muskox Fjord (2134, 
4223), and especially in the Goose Fjord, East of 3rd winter quarters 
(3354, 3491, 4224), Yellow Hill (3580), 4th winter quarters (4226), Falcon 
Cliff, and other places. West coast: Reindeer Cove, between Eidsfjord 
and Baumann Fjord. 

Distribution: Northern East and West Greenland, Arctic American 
Archipelago, Arctic America, Labrador, Rocky Mountains, Arctic Siberia, 
Arctic Russia, Novaja Semlja, Spitsbergen, Northern Scandinavia, 
Iceland. 
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Ranunculus Sabinei, R. Br. 


R. Sabinei, R. Brown, Chlor. Melv., 1833; Hooxer, Fl. Bor. Amer.; Simons, Prel. 
Rep. et Bot. Arb.; R. Sabinei affinis, Duranp, Pl. Kan.; Lance, Consp. Fl. 
Groenl.; Natmorst, N. W. Grönl.; R. nivalis var., Orıver, List fl. pl; R. 
auricomus, Harr, Bot. Br. Pol. Exp. ex p.; ? R. pygmaeus var. Sabinei, 
Davis, Ran. N. Amer. 

Fig. Tab. nostra 3, fig. 2-8. 

Even if the description of Ro». Brown (l. c., p. 6): *foliis radi- 
calibus elongato-petiolatis tripartitis; lobis ellipticis; lateralibus semibifidis ; 
caulinis sessilibus tripartitis linearibus, calycibus hirsutis petala retusa 
subaequantibus” is rather short, it applies so well to the plant here in 
view, that I cannot hesitate to classify my plant under that name, 
moreover as it cannot possibly be referred to any other arctic species. 
Indeed, it shows certain resemblances on the one side to R. nivalis, 
on the other to R. pygmaeus, and Brown himself pronounces it to be 
standing between them, but it differs from both, in the characters stated 
by him as well as in others, which will be stated below. 

Hooker, I. c. I, p. 17, quotes Brown with the addition, that the 
species is also brought home from the continent by RicHarpson, as 
there were in his collection of R. pygmaeus a few individuals of larger 
size than the rest, and quite agreeing with Brown’s description of R. 
Sabinei. He also adds, that “they seem indeed almost to form a con- 
necting link between #. pygmaeus and R. nivalis”. Later Duranp, |. c., 
p. 185, has mentioned a Ranunculus from the collection of Kane, 
found in “dry levels” at Bedevilled Reach, 79°, of which he thinks 
that it “might be R. Sabinei R. Br”. The description he gives of it is 
such, as. to make it quite clear, that in fact no other species can be 
meant, but nevertheless, LANGE, 1. c., p. 56, has uttered a doubt about 
the classification, and thinks that Kane’s plant ought perhaps to be put 
together with the “R. auricomus” of Hart, I. c., under R. nivalis (cf. 
above p. 110, and Lange, |. c. II, p. 255). This may be right enough 
as far as Hart's Disco specimens are concerned, but his plant from 
Grinnell Land, which is identical with OLıver’s Ranunculus nivalis 
“var. floribus minoribus, pilis calycinis pallidioribus” is the true R. 
Sabinei, as I have had the opportunity of making sure of, by seeing 
the specimens at Kew and in the Nat. Hist. Museum. Of the original 
Melville Island plant, I have only seen a single specimen, in a small 
collection preserved in the Linnaean Society, in the other herbaria I 
could find no specimens from the first Parry expedition. Neither have 
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I seen specimens from the FRANKLIN expeditions, nor of Kane’s plant, 
but they must certainly be referred to this species. 

Lastly Davis, I. c., p. 489, has a var. Sabinei of R. pygmaeus, 
which is, however, only recorded from Montana. The description: “Flowers 
larger than the type; sepals hairy”, agrees indeed with R. Sabinei, but 
‘is all too scanty for deciding if really that specimens is meant. It ıs, 
however, not improbable, as I have seen species of R. Sabinei (cal- 
led R. glacialis!) from “Sequoia region, Alpine County, Carson Spur, 
8500 f., 1893, Geo. Hanson” in the Kew herbarium. 

The true R. Sabinei, however, is no form of R. pygmaeus, or of 
R. nivalis either. It is sufficiently different ın characters from both, 
and further, it has in Ellesmereland, its own range, where no R. 
pygmaeus is found. Its habitat also is different from that of the latter 
species. According to Ellesmereland specimens, of which I have a rather 
good material, the description may be formed as follows: 

R. Sabinei: humilis, tempore florendi 1—3 cm. altus, 1 (—3) florus; 
folia radicalia 3—5, longe petiolata, triloba, lobis lateratibus bifidis, longe 
ciliata, vaginis albis instructa; folia caulina sessilia vel brevissime petiolata, 
vaginantia, profunde tripartita, lobis lanceolatis obtusis; pedunculus cum 
sepalis pilis albis hirsutus, sepala violascentia, petala pallide flava; flores 
quam in R.nivali multo minores; petala sepala paulo superantia; torus 
per anthesin cum carpellis rotundatus, postea elongatus, capitulum fructuum 
fere cylindraceum. | 

R. Sabinei is a small, low plant, simple or somewhat caespitose ; 
the few basal leaves (generally 3—5) lie prostrate outspread on the 
ground and surround the flower, when it first opens; later, the petioles 
are stretched as well as the stem, which will then reach considerably 
over the leaves. The lamina of the basal leaves is cuneate at the 
bases, 3-cleft, often having the lateral lobes more or less deeply incised; 
the middle segment, as is often also the inner, larger part of the lateral 
ones, broad lanceolate; all are obtuse. Basal leaves with broad white 
sheaths. Stem leaves (the lowest included) sessile or very short petiolate, 
with a very short, but broad, white sheath, deeply 3-cleft, with lanceolate, 
obtuse segments. Petioles and margins of the leaves with sparse, long 
hairs. Stem at the beginning of the flowering only 1—2 cm. long, 
afterwards growing to 10 cm. in the fruiting stage, feebly striate, in 
the lower part sparsely hairy like the petioles. Peduncle densely hairy. 
The whole stalk at the ripening of the fruit stiffly erect, not assurgent 
as in &. nivalis, nor arched as in R. pygmaeus. The flowers are con- 

siderably larger than in the latter species — almost as large as in a 
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Mll-flowered R. nivalis, but paler yellow than in that species. Sepals 
More or less touched with violet or purple, covered with long white 
hairs, not turned down and rather durable. Petals of the same length 
ås the sepals, or at most one third longer, narrow obovate or even 
narrow obcordate, when they are emarginate. The head of fruits is at 
the beginning nearly spherical, later, during the development of the 
fruit, it becomes conical or almost cylindrical. The achenes are short, 
thick, more or less tapering towards the base, with a short beak. 

From small forms of R. sulphureus and R. nivalis, the present 
species is easily distinguished! by its pale flowers, the white hairy 
sepals and peduncle, the short and narrow petals, and by the form and 
the ciliation of the leaves. From R. pygmaeus, it differs in the hair 
. covering of the stem and petioles, as well as of the peduncle and 
sepals, in its much larger flowers and longer petals, and in the stem, 
which is erect even in the fruiting stage, when that of R. pygmaeus 
is bent archlike towards the ground or lies prostrate. Also the head 
of fruits of the latter is more rounded, and the achenes are longer 
beaked. 

R. Sabinei prefers the fields of stiff clay, that are so widely di- 
stnbuted along the south-western fjords. It flowered rather late, at 
least in 1901, when I had the best opportunity of observing it, and 
only few developed fruits were seen, but as Hart speaks of it as 
flowering earlier in Grinnell Land than ,,the true R. nivalis”, that may 
be set to the account of the unfavorable summer of 1901. 

Occurrence. North coast: Dumbbell Bay, Floeberg Beach and 
other places (leg. Fempen!). Grinnell Land: Discovery Harbour (leg. 
Hart!), South coast: Muskox Fjord (4227, 4228); inner part of the 
Goose Fjord, Yellow Hill (3788), East of 3rd winter quarters (4229, 


1 My friend Professor Laceraem of the Stockholm University, has sent me a few 
specimens of an interesting Ranunculus, found by him on Akselfjeld near 
Svendborg, at Mälselven, Norway, wich he had at first taken for R. Sabinei, 
to which it indeed shows a certain resemblance. After seeing some of my 
R. Sabinei specimens, however, he had to alter this classification, and later 
he sent me the specimens, that were collected in the locality mentioned, 
August 13, 1893, and were still found in full flower, when R. nivalis and R. 
pygmaeus which also grew there, were everywhere in fruit. 

The plant indeed, considerably resembles R. Sabinei but yet differs in 
some important points (shape of the leaves, colour of the hair-covering, 
&e.). It comes most near to BR. nivalis, but I am most inclined to refer it to 
the hybrid between that species and R. pygmaeus, which J. M. Norman has re- 
corded from the same neighbourhood. It agrees well with his description of 
the hybrid (Florae arcticae Norvegiae species et formae, &c., Kristiania Vid. 


Selsk. Forh., 1893). 
8 
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4930), Gallows Point (3787), Ptarmigan Gorge (3334). West coast: Lands 
End (2849). 

Distribution: North-Western Greenland, Arctic American Archipel- 
ago, Arctic shores of America between Coppermine and Mackenzie Rivers, 
Rocky Mountains. 


Ranunculus pygmaeus, Wau ens. 


R. pygmaeus, Wautensenc, Fl. Lapp., 1812; Lance, Consp. Fl. Groenl.; Kruvse, List 
E. Greenl.: Natrorst, N. W. Grönl.; Simmons, Prel. Rep et Bot. Arb.; 
Hooker, Fl. Bor. Amer.; Macoun, PI. Pribilof; KsELLMan, in Vegaexp.; Lepesotr, 
Fl. Ross.; Fempen, Fl. pl. Nov. Zeml.; Anpersson & HesseLman, Spetsb. 
kärlv.; Kruuse, Jan May. R. nivalis 8, Linnaeus, Sp. plant. 


Fig. Linnaeus, Fl, Lapp., T. 3, fig. 3; WABLENBERG, 1. c., T. 8, fig. 1.; 
Sv. Bot., T. 748; Fl. Dan., T. 144. 

As already mentioned, there is a considerable resemblance between 
this species and the last mentioned one. I have seen pygmaeus- 
specimens from Spitsbergen and Novaja Semlja, for instance, that were 
rather like R. Sabinei in habit, but on closer examination, the charac- 
ters of that plant were lacking. It may also be possible, that in places 
where R. pygmaeus and R. nivalis grow together and hybridize, some 
forms of the hybrid have been taken for the former species. The 
figure (1605) in Brırton & Brown, Ill. Fl. II, p. 76, as also their 
description, differs from the european and arctic R. pygmaeus in re- 
cording the petals as being longer than the sepals. Perhaps it is 
schematjc, not made from one specimen, but it may also be that the 
american (not the arctic) R. pygmaeus is somewhat different from the 
european form, as is the case with rather many american species. In 
my specimens, as in all others that I have seen, the petals are, at most, 
of the length of the sepals, generally shorter. 

R. pygmaeus grows in wet places among moss, somewhat caespitose. 
I have not noted when the flowers first appeared, but flowers were 
found until the autumn, together with the ripe fruits. 

Occurrence. Only found on the East coast, along the ponds on 
the north side of Fram Harbour (452, 1097, 1410) and at Cape Faraday 
(WETHERILL). 

Distribution: East and West Greenland (not found elsewhere 
in the Arctic American Archipelago), Arctic America, Labrador, Rocky 
Mountains, Alaska, Unalaschka, Pribilof Islands, St. Lawrence Island, 
Arctic Siberia, Arctic Russia, Novaja Semlja, Spitsbergen, Jan Mayen, 
Northern Scandinavia, central European mountains, Iceland. 
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Ranunculus hyperboreus, Rorts. 


BR. hyperboreus, Rorttseıı, Pl. Isl. Grönl., 1770; Lance, Consp. Fl. Groenl.; Kruuse, 
List E. Greenl.; Smmons, Prel. Rep. et Bot. Arb.; Hooxer, Fl. Bor. Amer.; 
Brrrron & Brown, Il. Fl.; Kızınman, in Vegaexp.; Lepesour, Fl. Ross.: 
FeiLpen, Fl. pl. Nov. Zeml.; Anpersson & HesseLman, Spetsb. kärlv. 


Fig. Rort»øu,, 1. c., T. 4, fig. 16; Sv. Bot., T. 710; Fl. Dan., T. 381. 

Rather variable as to the length of the internodes and petioles, 
doubtless in connection with the station. Also the shape of the leaves 
varied from cuneate to square or even somewhat cordate at the base 
and from almost entire to 3-cleft with more or less incised lateral 
lobes. I have several times seen it with developed fruits, notwith- 
standing the fact that it propagates principally by vegetative shoots, 
but open flowers I sought for in vain. The floral buds as well as the 
heads of fruits were always submerse, and consequently I think that 
it must here be cleistogamous and the pollination must take place under 
water. 

R. hyperboreus was a rather rare plant in small lakes and ponds 
or other wet localities. 

Occurrence. Hayes Sound region: Skräling Island in Alexandra 
Fjord (1341), Lakes of the "Rutherford-eide” (1153), Fram Harbour 
(294, 1161). South coast: western valley in Fram Fjord (1654), Spade 
Point in Harbour Fjord (2419), swamps in the valley at the bottom of 
Goose Fjord (3260). 

Distribution: East and West Greenland, Arctic American 
Archipelago, Arctic America, Labrador, Rocky Mountains, Pribilof Is- 
lands, St. Lawrence Island, Arctic Siberia, Himalaya, Arctic Russia, 
Novaja Semlja, Spitsbergen, Northern Scandinavia, Iceland. 


Caryophyllaceae. 
Arenaria Ciliata, L. 


A. ciliata, Linnaeus, Sp. plant., 1753; Lance, Consp. Fl. Groenl.; Kruuse, List E. 
Greenl.; Sımmons, Prel. Rep. et Bot. Arb.; Brirron & Brown, Ill. FL; 
Krerıman & Lunpström, Fan. Nov. Seml.; LEpEBour, Fl. Ross.; FeiLven, Fl. 
pl. Nov. Zeml.; Anpersson & HesseLman, Spetsb. kärlv. 

Fig. Fl. Dan., T. 346, 1269. 


The Ellesmereland specimens are soonest to be referred to f. 
humifusa, (WAaHLen».) Hartm., that is to say the same in which the 
species occurs in Greenland. It was very small, and grew in its only 
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locality among moss and lichens, so as to show almost only the flower. 
The prostrate stems crept among the moss, only the flowering shoots 
reached a little above it. Found flowering August 8, 1900. 

Occurrence. South coast: only in a limited area between Spade 
Point and Seagull Rock in the Harbour Fjord (2575). 

Distribution: Northern Fast Greenland, Northern Danish Green- 
land, Boothia Felix (? a specimen from Ross's second voyage 1829—33 
in the Nat. Hist. Mus.), Labrador, Canada, Northern Russia, Novaja 
Semlja, Spitsbergen, Northern Finland and Scandinavia, mountains of 
Central and Southern Europe, Ireland, Iceland. 


Alsine Rossii, (R. Br.) Fexzı. 


Arenaria Rossii, R. Brown, Chlor. Melv., 1823; Hooker, Fl. Bor. Amer.; Alsine 
Rossii, Fenzı, Verbr. d. Alsin.; Lance, Consp. Fl. Groenl.; Smmons, Prel. 
Rep. et Bot. Arb.; Lepesour, Fl. Ross.; Anpersson & HesseLman, Spetsb. 
kärlv.; Arenaria groenlandica, Hart, Bot. Br. Pol. Exp.; Greety, Rep. (?); 
non FENzL. 


Fig. Tab. nostra 6, fig. 4-6. 

My specimens fully agree with the description of Ro». Brown, 1. c., 
p- 14. The plant is very apt to catch the eye, as its individuals, 
forming high, compact, pulvinate tufts, usually of a semiorbicular shape, 
are spread in thousands over the moist (or later in the summer often 
very dry) clay plains. It seems to flower very sparingly and rather late 
in the summer. When I found it for the first time, at the Barren Vallies 
in the Harbour Fjord, July 28, 1900, there were among enormous 
numbers of individuals, only a few to be found that had flowers, and 
it appeared as if none had been developed the previous year. The same 
was the case et the Western Sound, August ist, but in 1901 I saw it 
further westward in some places both in flower and with flowers from 
the previous year. Developed fruit was not seen, but it must, of course, 
ripen its seed some years, as it has no other means of propagation. 

The flowers are very small, the sepals ovate-lanceolate, rather 
concave, of a more or less reddish hue, and with a narrow white margin. 
Petals of the length of the sepals, white, or a little pink. The plant 
has never been figured before so far as I know. 

When A. Rossii grows in mossy soil, the individuals become 
densely tufted and more like the form which RicHarpson has brought 
home from the arctic coast of America and which forms the & of 
Hooker, |. c. I, p. 100. The A. Rossii of Tayıor, Fl. pl. Baffin B., 
is, probably, not at all the true one, as I have elsewhere shown (Dan. 
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ent, pl., p. 470). Hart's specimens of his Arenaria groenlandica 
the Kew herbarium, doubtless belong to A. Rossii, and in all 
ability the same is the case with GrEELY’s plant under the same 
©. which is said to be sterile the same as Harr’s. 
tag ccurrence. Grinnell Land, Discovery Harbour (Hart!). South 
Wee ye? Harbour Fjord, in the Barren Vallies (2390) and in valley at the 
org "rn entrance (2454). Goose Fjord, valley inside the Castle. West 
S Reindeer Cove, Lands End (2849). | 
istribution: Arctic American Archipelago, Arctic coast of the 
Wwnlinent, Rocky Mountains, Land of the Chukches, Spitsbergen. 


Alsine verna, (L.) WauHLENB. 


Arenaria verna, Linnaeus, Mantissa, 1767; Hoorer, Fl. Bor. Amer.; Britton & 
Brown, Ill. Fl.; A. propingua, Rıcaarpson, App. Franklin I, Ed. 2; Hooker, 
l. c.; A. quadrivalvis, R. Brown, Chlor. Melv.; Hooker, |. c.: A. hirta, 
Wormsxssoup, Fl. Dan., 28; Hoozen, 1. c.; A. rubella, Hooxer, |. c.; Hart, Bot. 
Br. Pol. Exp.; A. verna var. hirta, Greeıy, Rep.; Alsine verna, WAHLENBERG, 
Fl. Lapp., 1812; Bartring, Beitr.; Lancr, Consp. Fl. Groenl.; Kruuse, List E. 
Greenl.; KseLLman, As. Beringss. Fan. ; Frnzt, in Lepesour, Fl. Ross.; A. rubella, 
WAHLENBERG, 1. c.; Narnorst, N. W. Grönl.; Ksevuman, Sib. nordk. fan.; 
Kırııman & Lunpström, Fan. Nov. Seml.; FeiLven, Fl. pl. Nov. Zeml.; An- 
DERSSON & HesseLman, Spetsb. kärlv.; A. hirta, Hartman, Skand. Fl. Ed. 3 et 
sequ.; Alsinella hirta, Hartman, 1. c., Ed. 1. 


Fig. WARLENBERB, ]. c., T. 6; Sv. Bot, T. 764; Fl. Dan., T. 1518, 1644, 2903. 

Fenz has in LEDEBOUR, |. c., I, p. 34/—350, referred to the 
Arenaria verna of Linnaeus (further defined by BARTLING) a great 
many forms and species distinguished by different authors, and some 
botanists who have had an arctic flora for object, have followed him, as 
I think with good reason. Indeed, the large-flowered main form of the 
plant, such as grows in the Alps of the Europe and Asia, is not found 
in arctic regions, but there are, in the first-mentioned parts other forms 
which connect it with the arctic ones. Knowing such a series of in- 
termediate forms to exist, I have thought it best to adopt the above 
name for the species. 

The Ellesmereland specimens generally are best referred to var. 
rubella, (WAHLENB.), some may be referred to var. hirta, (Worwsk3.), and 
some others may perhaps represent the var. propinqua, (Ricwarps.). 
It is, however, quite impossible to draw distinct lines between these 
forms. In the driest stations the plant appears as var. rubella, generally 
even smaller and with shorter peduncles as the figure of WAHLENBERG 
shows. This is the most common form. In somewhat moister and richer 
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soil, it gets longer internodes, more leafy branches, and longer flower 
stalks which are often two- or three-flowered, that is to say, it goes 
over to var. hirta. I saw it largest and most flourishing on the north 
side of Fram Harbour, where it formed large, wide-spread, many- 
flowered tufts. The flowers here also were larger than usual, and had 
the petals almost longer than the sepals. The flower is pure white in 
all my specimens, including the smallest and most condensed forms of 
var. rubella from open, dry, and sunny localities. 

The species is spread all over the country in almost every kind of 
soil, except the swamps, but seldom abundant. Flowers were seen from 
the middle of June; generally it flowered and fruited abundantly. 

Occurrence. North coast (Hart) Grinnell Land: Discovery 
Harbour (Hart, GrEELY). Hayes Sound district: reported by Hart and, 
according to Tx. Horn, collected by Stein in the Weyprecht Islands; 
commonly distributed. Specimens of var. hirta from: Fram Harbour 
(1089); of var. rubella from: "Fort Juliane” (670), Skräling Island 
(1384), Lastraea Valley (854), Fram Harbour (1418, 1886), Bedford Pim 
Island (271, 446, 1190). Also a form with 4-valved capsule was found 
in Bedford Pim Island (4232). South coast: common. Specimens of 
var. hirta from: Fram Fjord (1632); several places in the Harbour 
Fjord, at the anchorage (2544), Lake Valley (2649), „green patch” (2556), 
Seagull Rock (2583); Goose Fjord, Yellow Hill (8954); generally single 
individuals among var. rubella. Specimens of var. rubella from: Fram 
Fjord (4262); Harbour Fjord, valley on Sir Inglis Peak (2169), Lake 
Valley (2476), Spade Point (2576), Barren Vallies (2648); Muskox Fjord 
(2118); Goose Fjord, east of 3rd quarters (3186, 3302, 3429, 3492), 
Gallows Point (2992), Bottom-valley (3272), Yellow Hill (3594), Castle 
Point (3961). West coast: along the Hell Gate, Lands End (2849), 
between Eidsfjord and Baumann Fjord (2735, leg. Baumann). 

Distribution: East and West Greenland, Arctic American 
Archipelago, Arctic America, Labrador, Canada, Vermont, Rocky Moun- 
tains to Arizona, Alaska, Arctic Siberia, Kamshatka, mountains down 
to the Altai, Caucasus, Arctic Russia, Novaja Semlja, Spitsbergen, Franz 
Joseph Land, Northern Scandinavia, Alps, Pyrenées, Great Britain, 
Faeroes, Iceland. 
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Sagina intermedia, Fen. 


S. intermedia, Fenzı, in LEDEBoUR, Fl. Ross. I, 1848; Neuman & AHLFVENGREN, Sv. 
Fl.; Spergula saginoides 8 nivalis, LinosLom, Bot. Ant, ex p. (?), 1838; 
Sagina nivalis, Fries, Mantissa 3, ex p.; Lance, Consp. Fl. Groenl.; Kruuse, 
List E. Greenl.; Summons, Prel. Rep. et Bot. Arb.; KJELLMan, in Vegaexp.; 
ÅNDERSSON & HesseLMAN, Spetsb. kärlv.; Hartman, Skand. Fl.; Kruuse, Jan 
May.; Spergula saginoides, Hooker, Fl. Bor. Amer., ex p.? 

Fig. Fl. Dan., T. 2961. 


The name which is generally used for the plant here in question 
is S. nivalis, (LinpBi.) Fr., but I think the right course to adopt, is to 
use Fenzr’s name for it, as there can be no doubt about what he has 
meant. An examination of what is understood by the names quoted 
above of LinpBLom and Fries, leads to the conclusion that the S. nivalis, 
Fries at least includes both what is usually referred to it, and also the 
S. caespitosa, (Vart). The original plant of LinpeLom perhaps, is 
identical with the latter, as the description seems to imply, perhaps 
also it includes both species. The locality Knudshö in Dovre is the 
same (?) where BaenITz's specimens in Herb. Europ. are collected, but 
as both species grow in those mountains there is no conclusion to be 
drawn from that fact. In using FenzL’s name for my plant, I must, 
however, let it stand as an open question whether the other should be 
called nivalis, (LinDBL.) or caespitosa, (VAHL), the latter indubitable name 
being published two years later than the former. 

In its only Ellesmereland locality, the plant grew at the edge of 
a little pool among grass and moss. Both flowers and fruits were seen 
July 30th, 1899. 

Occurrence. Only on Cocked Hat Island at the East coast (1273). 

Distribution: East Greenland, West Greenland (not found North 
of Melville Bay), Arctic America (one specimen, probably from Boothia 
Felix, from Ross’ second expedition 1829—33, seen in the Nat. Hist. 
Mus., besides several specimens of S. nivalis), Land of the Chukches, 
Arctic coast of Asia, Novaja Semlja, Spitsbergen, Northern Scandinavia, 
Faeroes, Iceland, Jan Mayen. 
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Cerastium alpinum, L. 


C. alpinum, Linnaeus, Sp. plant, 1753; Mursecx, Nordeurop. Cerast.; Lance, Consp. 
Fl. Groenl.; Kruuse, List E. Greenl.; Narnorst, N. W. Grönl.; Hart, Bol. Br. 
Pol. Exp.; Greety, Rep.; Sımmons, Prel. Rep. et Bot. Arb.; Hoorer, Fl. Bor: 
Amer.; Brirron & Brown, Ill. Fl.: KreLıman, in Vegaexp.; Lepesour, Fl. 
Ross.; Feinden, Fl. pl. Nov. Zeml.; Anpzrsson & HesseLman, Spetsb. kärlv.; 
Kruuse, Jan May.; C. arcticum, Lance, 1. c., exp.; C. alp. var. Fischerianum, 
Duran, Enum. pl. Smith S., non SERINGE. 

Fig. Sv. Bot, T. 745; Fl. Dan., T. 6, 779. 


Å very common and very variable species, appearing in different 
forms according to the habitat and sometimes approaching C. Edmond- 
stonii, (Wars.) Murs. & Ostenr. and the variety caespitosum, (MALMGR.) 
ÅNDERSS. & HesseLM. of the latter. The differences between the extreme 
forms, which, very unlike each other, are however in a greater material, 
obliterated by a great number of intermediate variations. I tried at 
first to distinguish C. Edmondstonii also among my material, but at 
last I arrived at the conclusion, that this species is not represented in 
Ellesmereland. C. Edmondstonti, which is only spread in Iceland, 
Faeroes, Shetland, Scotland, Northern Scandinavia and Spitsbergen, is, 
I believe, a young species differentiated from C. alpinum, and restricted 
to the area mentioned. Indeed there are specimens from Greenland that 
are very like it, but they must be referred to C. alpinum, as I have 
become convinced in studying the Copenhagen collections. If C. Ed- 
mondstonii had reached to Greenland, it must of course grow princip- 
ally in the East coast, but there is only a single locality in the extreme 
south of that coast mentioned by Lange, |. c., p. 32, for his C. arcticum. 
All other localities are on the western side, and principally to the north- 
ward (several of them are entered on the always very doubtful authority 
of Kane and Hart). Some new localities have been added later, still 
principally in the north. There are, however, also a few from the south- 
western coast and two more from the south-eastern. In the northern 
parts of the east coast, where the eastern species generally appear, 
there are no statements about C. Edmondstonii, as far as the main 
species is concerned. There are indeed, some records of the var. 
caespitosum, MALMGR., which is transferred by ANDERSSON & HESSELMAN, 
l. c., to ©. Edmondstonii. But these can hardly be referred to the 
latter species as will be shown later. 

Now already this mode of distribution made me very doubtful, 
whether C. Edmondstonii should really be reckoned as a Greenland 
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citizen, and the examination of the specimens further supported my 
belief. My friend Mr. OsTEeNFELD, one of the authors of C. Edmondstonti 
is of the same opinion, that no Greenland specimens ought to be referred 
to that species, but that it is restricted lo the above-mentioned area (in 
Iceland it grows only in the eastern part of the island, viz., it has the, 
same distribution there as Alchemilla faeroensis, (LANGE) BUser). 

The right place of the var. caespitosum, MAaLMGREN, Spetsb. Fan. 
Fl., is, in my opinion, still doubtful, even if it is probably rightly placed 
by Anpersson & HessELMAN in that sense in which they have taken it. 
MaLmGREN himself, 1. c., referred it to C. alpinum, as comprising small- 
leafed, densely caespitose forms, such as really exist and are to be 
mentioned in the following as f. pulvinata. It is very probable, that 
such forms of C. alpinum are found also in Spitsbergen, and they are, 
when sterile, impossible to distinguish from C. Edmondstonii, which 
will in all probability vary in the same direction in similar localities. 

The many forms of C. alpinum are generally directly due to the 
conditions under which they live, as I am certain after having studied 
them from nature, not forms which are in the act of differentiation to 
species, as ANDERSSON & HeEssELMAN (I. c., p. 61) think, nor have they 
taken their. rise through hybridization. Indeed there exists a complete 
series of gradations, but still I think the following four types may be 
distinguished. 

1. A large, long-branched, matlike-spreading form with a pubescence 
which accords rather well with that which LınpeLom (Bot. Ant., p. 336) 
describes as belonging to his a legitimum. It has a well-developed 
inflorescence and consequently several scarious bracts. It is found 
principally in slopes, old settlements and above all in rookeries. 

2. A densely caespitose, rather hairy form, not however so hairy 
as 8 lanatum, LinneL. It has not so many-flowered inflorescences as 
the first, and the bracts are broader and more herbaceous. The sepals 
also are here broader and more obtuse, and except for the pubescence, 
it shows a certain resemblance to C. Edmondstonii. I have seen exactly 
similar specimens from Spitsbergen, collected at Welcome Point by 
Wurrr, and referred by him to the latter species (Bot. Beob. Spitzb., 
p. 110). This form belongs to drier localities, gravel fields and gravelly 
slopes, especially in the limestone region. 

3. A densely caespitose form, far less hairy than the last. The 
leaves often are quite glabrous except for the ciliation of the margin. 
The leaves also, as in the last-mentioned form, are very broad and sit 
close together because the internodes are so short. It flowers very 
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sparingly. This form is at home in somewhat moist clay-fields and 
slopes, up towards drier places it goes over into forms 1. and 2. This 
most resembles C. Edmondstonii, and I have seen specimens of it 
collected by Hartz at Scoresby Sound, which (Fan. og Karkr., p. 327) 
are mentioned as connecting var. caespilosum with the typical C. alpinum. 

4. Å small-leafed, condensed form, growing in semi-orbicylar tufts 
or dense mats. It agrees entirely with MaLMGREN's description of his 
variety, has succulent leaves which are quite glabrous or at most furn- 
ished with a few ciliae. I always found it sterile. NaTHorst says 
(Nya bidr., p. 22) that var. caespilosum is more common in the northern 
coasts of Spitsbergen than C. alpinum, and that it is rarely flowering, or 
appears to be so, because it flowers late. AnpERsson & HEssELMAN on 
the contrary, speak of C. alpinum as flowering later than C. Edmond- 
stonii and its variety. I think that these different statements are due 
to the confusion under var. caespitosum of two separate plants, viz., 
the analogous varieties of C. alpinwm and C. Edmondstonii, of which 
the latter probably flowers earlier and more abundantly, whereas the 
former seems to flower very sparingly and then late in the season. I 
have not had an opportunity of observing it in greater numbers after 
the beginning of August, but even old inflorescences were sought for 
in vain in the extreme f. pulvinata. The form 3. also, was rarely 
found in flower, and only late in the summer. The previously-described 
glabrous form of C. alpinum, var. glabratum, Retz., has long inter- 
nodes and narrow leaves, and flowers normally, that is to say, it is 
different from the form here in question in every respect. I think that 
the Ellesmereland form is characteristic enough to get a name and there- 
fore call it f. pulvinata. It is this form, and not the var. glabratum, 
which is the counterpart within the formseries of C. alpinum of the 
var. caespitosum within that of C. Edmondstonit. 

The plant which Hart, Bot. Br. Pol. Exp., p. 28, mentions as “C. 
latifolium L. (C. caespitosum MAaLMGREN)” belongs, principally at least, 
to the last-treated form, partly probably also to the form 3. I have 
seen several specimens in the Nat. Hist. Mus. as may be seen under 
the occurrence of the forms. The f. pulvinata grows on wet clay fields 
and its large dense tufts are quite filled with loam. Doubtless this form 
is directly produced by the local circumstances. It also grows in com- 
pany with other plants of the same growth, such as Alsine Rossii, 
Saxifraga oppositifolia f. pulvinata, and others, and is very singular 
in appearance, but it goes gradually over in the form 3., which is again 
connected with the other two. I never saw it with flower and of course, 
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it must, ın sterile state, be quite impossible to separate from the 
analogous form of C. Edmondstonii. In Greenland it is found, at 
least at Hold with Hope, in the east coast. I have seen the specimens 
of which Hartz (1. c., p. 327) speaks as var. caespitosum, MALMGR. 
Dusen, Gefässpfl. Ostgrönl., p. 22, and Kruuse, List E. Greenl., p. 159, 
refer it as a variety to C. Edmondstonii, but as the former at least 
speaks only of sterile individuals, and as the habitat agrees with that 
of the f. pulvinata, I cannot hesitate to refer their statements to it. 

Occurrence. Very common all over Ellesmereland. The localities 
where the different forms are collected are the following. 

Form 1. Hayes Sound region: Lastraea Valley (855), Fram Har- 
bour (1080), Cocked Hat Island (1269), Brevoort Island (1206, leg. Fos- 
HEIM). South coast: Fram Fjord (1631), Harbour Fjord, Seagull Rock 
(2596) and at the Western entrance (2549). 

Form 2. Grinnell Land: Shift Rudder Bay (Fewpen!), Discovery 
Harbour (Hart!). Hayes Sound region: Fram Harbour (1471), Cocked 
Hat Island (1269), Bedford Pim Island (263), Brevoort Island (483). 
South coast: Fram Fjord (1631); South Cape Fjord (2062); Goose Fjord, 
Falcon Cliff (2886), Castle Point (3963), Yellow Hill (3589). West coast: 
between Eidsfjord and Baumann Fjord (2735, leg. Baumann), Coal Bay, 
Braskerud Plain (705, leg. Isacusen). 

Form. 3. North coast: Floeberg Beach (FEıLven!). Grinnell Land: 
Shift Rudder Bay (FeiLpen!), Discovery Harbour (Hart!). Hayes Sound 
region: Rutherford Vallies (451). South coast: Fram Fjord (1631); 
Harbour Fjord, Western entrance (2457); Goose Fjord, Yellow Hill (8584), 
East of 3rd quarters (3181, 3487), Bottom Valley (3262). West coast: 
Lands End (2849). . 

F. pulvinata. North coast: Floeberg Beach (FriLpen!. Hayes 
Sound region: Rutherford Vallies (313, 1156), Bedford Pım Island (270). 
South coast: Harbour Fjord, Barren Vallies, Western entrance (2508); 
Muskox Fjord (2118); Goose Fjord, spread in the elay fields (3584). 
West coast: Lands End, Nordstrand (2111), Braskerud Plain (700, leg. 
ISACHSEN). 

C. alpinum is noted from Cape Faraday and Fram Fjord by We- 
THERILL. 

Distribution: all over the Arctic Regions and further in Labrador, 
Rocky Mountains, Caucasus, Northern Scandinavia, Central European 
mountains, (Faeroes?), Iceland. 
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Stellaria humifusa, Rotts. 


S. humifusa, Rorrsörr, Pl. Isl. Grönl., 1770; Lance, Consp. Fl. Groenl.; Kruuse, List 

E. Greenl.; Naruorst, N. W. Grönl.; Smamons, Prel. Rep. et Bot. Arb.; Hooxer, 

Fl. Bor. Amer.; KJELLMAN, in Vegaexp.; Lepesour, Fl. Ross.; AÅnDErsson & 

HesseLMan, Spetsb. kärlv.; Alsine humifusa, Brirton & Brown, Ill. Fl. 

Fig. Rort»öun, I. c., T. 4, fig. 14; Fl. Dan. T. 978. 

My Ellesmereland plant agrees with Scandinavian and Greenland 
specimens, only it is somewhat less flourishing than the latter generally 
are. In its few localities, it grew mostly in company with Glyceria 
maritima var. reptans, on the beach, generally in loose, sandy, or 
loamy soil. It flowered and fruited profusely. 

Occurrence. Hayes Sound region: Skräling Island in Alexandra 
Fjord (1385), Cocked Hat Island (1274). South coast: Muskox Fjord, in 
the great valley to the west. 

Distribution: East and West Greenland, Arctic American 
Archipelago, Arctic America; Labrador, Anticosti, shores of the Pacific 
down to Sitcha, Arctic Asia, Kamshatka, Arctic Russia, Novaja Semlja, 
Spitsbergen, Finmark. 


Stellaria longipes, Gow. 


S. longipes, Gouvır, Descr. pl. Canada, 1822; Lanse, Consp. Fl. Groenl.; Kruuse, 

List E. Greenl.; Narnosst, N. W. Grönl.; Hart, Bot. Br. Pol. Exp.; Greeuy, 

Rep.; Hooker, Fl. Bor. Amer.; KJELLMAN, in Vegaexp.; Lepesour, Fl. Ross.; 

FeıLven, Fl. pl. Nov. Zeml.; Anpersson & HesseLman, Spetsb. kärlv.; S. Ed- 

wardstt, R. Brown, Chlor. Melv.; Hooxer, 1. c.; S. laeta, Ricnarpson, App. 

Franklin I; Hooker, 1. c.; S. stricta, RicHarbson, |. c.; Hooker, |. c.; 6. 

nitida, Hooker, in Scoressy, N. Whalefishery; Alsine longipes, Brirrox & 

Brown, Ill. Fl. 

Fig. Hooxer, Fl. Bor. Amer. I, T. 31; Fl. Dan., T. 2290. 

As shown in the synonymic this plant has got, almost at the same 
time, no less than five different names. It ıs also rather varıable, more, 
however, in the southern parts of its area, than in the far North. 
Ellesmereland specimens are generally low, condensed, more or less 
glabrous and very little hairy, agreeing best with the var. humilis of 
FenzL in LEDEBOUR, |. c. I, p. 387, and especially with its "lusus 3”, 
but also specimens differing more or less from it were to be found. It 
is a very common plant, and grows under rather different conditions. 
Jt was most abundant and vigorous in rookeries, slopes, and old places 
of habitation. It flowers from the middle of June, but not abundantly; 
sparingly fruiting. 
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Occurrence. North coast, (Hart). Grinnell Land: Discovery 
Harbour (Hart, GREELY), north of Princess Marie Bay (Hart). Hayes 
Sound region, common, specimens from Skräling Island (1349), Cape 
Rutherford (321), Fram Harbour (1102), Bedford Pim Island (267). South 
coast: common, specimens from Fram Fjord (1646), Walrus Fjord (2112). 
West coast: everywhere along the Hell Gate to Lands End, between 
Eidsfjord and Baumann Fjord, Coal Bay, Braskerud Plain (704, leg. 
ISACHSEN). 

Distribution: Northern East Greenland, West Greenland, Arclic 
American Archipelago, Arctic America, Labrador, Nova Scotia, down to 
Northern New England, Minnesota and California, Rocky Mountains, 
Alaska, Islands of the Bering Sea, in Asia down to Kamshatka, Baical 
mountains, Altai, Arclic Russia, Novaja Semlja, Spitsbergen, Franz 
Joseph Land, Finmark. | 


Melandrium affine, J. Vaut. 


Lychnis affinis. J. Vant, in Fries, Mantissa 3, 1842; Hart, Bot. Br. Pol. Exp.; - 

Britton & Brown, Ill. Fl.; L. apetala ; involucrata, Cramisso & SCHLECHTEN- 

DAL, Pl. Romanzoff. (?); Melandrium affine, J. Vani, in Lıesman, Fl. Dan. 40, 

1843; M. involucratum 8 affine, Roursaca, Syn. Lychn.; Lance, Consp. Fl. 

Groenl.; Kruuse, List E. Greenl.; Wahlbergella affinis, Fries, Sum. veg. 

Scand.; Narnorst, N. W. Grönl.; KıeLLıman & Lunpstrém, Fan. Nov. Seml.; 

Anpersson & HesseLMan, Spetsb. kärlv.; Lychnis triflora, Fl. Dan., T. 2173, 

non R. Brown. 

Fig. Fl. Dan., T. 2173. 

The limits of the genera Melandrium and Wahlbergella are so 
little defined, that it seems best to follow Roursacu, 1. c., who has 
united them (so also does Pax in ENGLER & PRANTL, Pflanzenfam.). The 
present species comes very near to M. triflorum, (R. Br.) Vant, but 
must still, I think, be separated from it. Also from M. apetalum it 
is not easily distinguished where specimens with young fruit are con- 
cerned. The seeds give a sure distinguishing mark, and flowering speci- 
mens also of M. affine are easily classified by their erect flowers, much 
larger white petals and denser pubescence. 

In my opinion, the arctic-american form is not to be separated 
from the scandinavian-Spitsbergen-siberian one, which is not biennial 
as RonrBacH (l. c., p. 216) records but perennial. The petals vary 
rather much in both, from entire to deeply emarginate. Therefore there 
is no reason for that division of the species which Roursacu has made, 
probably misled by Ruprecut who, in Symb. pl. Ross., p. 24—25, has 
etablished two species, Wahlbergella vel Gastrolychnis angustiflora 
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and Vahlii. The former should agree with Wahlbergella affinis, 
Fries, as specimens in the Herbarium Normale are quoted instead of 
description, and the latter with Melandrium affine, Vant (Fl. Dan., T. 
2173 is quoted). RUPRECHT consequently has here qouted the names 
which Vant and Fries used for the same plant, and has given a new 
name for each, thus creating, without cause, two new synonyms. Indeed 
it may be possible that he has had two different forms in front of him, 
even if that is not to be seen from his description. 

Lastly, there is the older name of CHamisso & SCHLECHTENDAL 
referred here, viz. Lychnis apetala y involucrata. This is given from 
a single individual of unknown origin (cf. I. c., p. 43) and the descrip- 
tion applies as well to a form of M. apetalum. The authors themselves 
speak of: — ‘“Plures varietates, habitu dissimiles, nullis tamen certis 
distinctas characleribus” and leave to others “specierum condendarum 
periculum”. Doubtless it would have been better, not to use that name 
again. 

M. affine generally grows in somewhat dry places with a dense 
vegetation, such as rock-ledges and slopes, rookeries, and old Eskimo- 
settlements. It flowered from the beginning of July and fruited richly. 

Occurrence. Grinnell Land, Discovery Harbour (Hart). Hayes 
Sound region, rather spread, in some places abundant: Beitstad Fjord, 
Skråling Island (1367), Cape Viele, Eskimopolis, Lastraea Valley, Fram 
Harbour (1088), Cocked Hat Island (1272), Bedford Pim Island in several 
places (278, 441, 1197, 1314). South coast: Fram Fjord (1644); Harbour 
Fjord, common (1801, 2166, 2325); Muskox Fjord; Goose Fjord, in 
several places (2873, 3505, 3639, 3951). 

Distribution: Northern East and West Greenland, (not found in 
the Arctic American Archipelago, but probably overlooked), Arctic Ame- 
rica, Labrador, Western Siberia, Novaja Semlja, Spitsbergen, Finmark. 


Melandrium triflorum, (R. Br.) Vaa. 


This species is recorded both by Hart and Greety from Discovery 
Harbour, but I have seen no specimens of it from Bellot Island where 
it should grow according to Hart, only Greenland specimens were seen 
in the Nat. Hist. Mus. The notes about it, wich GRrEELY, Rep., p. 13, 
gives, seem also to point to the last species rather than the real M. 
triflorum. I therefore think that it must stand as doubtful, the more 
so as it is nowhere found outside Greenland, and there only north- 
wards to Foulke Fjord. 
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Melandrium apetalum, (L.) Fexzı. 


Lychnis apetala, Linnaeus, Sp. plant., 1753; Hart, Bot. Br. Pol. Exp.; Greery, Rep.; 
Hooker, Fl. Bor. Amer.; Brırron & Brown, Ill. FL; Wahlbergella apetala, 
Fries, Sum. veg. Scand.; Naraorst, N. W. Grönl.; KıeLıman, in Vegaexp.: 
Anpersson & HesseLman, Spetsb. kärlv.; M. apetalum, Fenzı, in LeDEBOUr, 
Fl. Ross.; Lance, Consp. Fl. Groenl.; Kruuse, List E. Greenl. 


Fig. Linnazus, Fl. Lapp., T. 19, fig. 1; Wantenserc, Fl. Lapp., 
T. 7; Fl. Dan., T. 806. 

Generally the Ellesmereland specimens have protruding petals and 
agree with the var. arctica, Tu. Fries, Till. Spetsb. Fan. Fl, p. 133. 
This form, however, is closely connected with the main form, which 
has the petals included in the calyx, which is also found. The pub- 
escence also is rather variable, sometimes forms are met with, that are 
almost entirely glabrous (f. glabra REGEL ?). 

This species generally prefers wetter localities than the preceding, 
and was found principally along brooks and rinlets and in swamps. 
It was in flower from the beginning of July, and fruited abundantly. 

Occurrence. Grinnell Land: Discovery Harbour (Hart, GREELY), 
north of Princess Marie Bay (Hart). Hayes Sound region, rarer than 
M. affine: Rutherford Vallies (1151), Cocked Hat Island (1285), Bedford 
Pim Island (286, 1192). South coast: Fram Fjord (WETHERILL, 1652); 
Harbour Fjord, common (2245, 2337, 2397, 2528, 2552); Muskox Fjord 
(2139); Goose Fjord, abundant (2884, 3270, 3303, 3393, 3433, 3952, 
4231). West coast: Coal Bay in Baumann Fjord. 

Distribution: Northern East and West Greenland, Arctic Ameri- 
can Archipelago, Labrador, Rocky Mountains, Alaska, Kadjak, Islands 
of the Bering Sea, Arctic and Eastern Siberia, Baical Mountains, Altai, 
Arctic Russia, Novaja Semlja, Spitsbergen, Northern Scandinavia. Closely 
allied forms also in the mountains of Asia further south. 


Silene acaulis, (L.) L. 


Cucubalus acaulis, Linnaeus, Sp. ‘plant., 1753; Silene acaulis, Linnaeus, Sp. plant, 
Ed. 2; Lance, Consp. Fl. Groenl.; Kruuse, List E. Greenl.; Narsorst, N. W. 
Grönl.; Hart, Bot. Br. Pol. Exp.; Hooker, Fl. Bor. Amer.; Brirron & Brown, 
Il. Fl.; Kseruman, in Vegaexp.; Lepresour, Fl. Ross.; Fritpen, Fl. pl. Nov. 
Zeml.; Anpersson & HesseLman, Spetsb. kärlv.; Kruuse, Jan May. 

Fig. Fl. Dan., T. 21. 


Rather often tufts of this plant were found, that had the leaves 
tinged with dark purple or violet. Sometimes most individuals found in 
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a locality showed that colour, sometimes only å single one among many 
normal green ones, sometimes also only part of a tuft was so coloured. 
The tufts, which can reach a considerable size, are very hard and 
compact. 

Generally it grows in open gravelly soil, éspecially in slopes to the 
southward, but it may also be found in level plains both in the low 
land as well as in the higher plateaus. It flowered from the end of 
June, and often the tufts were found entirely covered with blossoms, or 
later, with capsules. 

Occurrence. Grinnell Land: Bellot Island, Discovery Harbour 
(Hart). Hayes Sound region: “Fort Juliane” (681), Beitstad Fjord, 
Twin Glacier Valley (871), Cape Viele, „Deserted Village” (Harr). 
Lastraea Valley, Cape Rutherford, Fram Harbour (1084, 1399), Bedford 
Pim Island (280. South coast: Fram Fjord (1599), Harbour Fjord, 
common (2159, 2326); South Cape; Muskox Fjord; Goose Fjord, East 
side from Midday Knoll to the Castle (3578, 3588). 

Distribution: East and West Greenland, Arctic American 

. Archipelago, all over Arctic and Subarctic America from Labrador to 
the Pacific, in the Rocky Mountains to 52°, Bering Sea Islands, Arctic 
Asia, Ural, Arctic Russia, Novaja Semlja, Spitsbergen, Northern Scandi- 
navia, Central and Southern European Mountains, Great Britain, Faer- 
oes, Iceland, Jan Mayen. 


Polygonaceae. 
Polygonum viviparum, L. 


P. viviparum, Linnarus, Sp. plant., 1753; Lance, Consp. Fl. Groenl.; Kruuse, List 
E. Greenl.; Natnorst, N. W. Grönl.; Hart, Bot. Br. Pol. Exp.; Greery, Rep.; 
Hooker, Fl. Bor. Amer.; Brirron & Brown, Ill. Fl.; KjeLLMan, in Vegaexp.; 
LeDEBOUR, Fl. Ross.; Anpersson & HesseLman, Spetsb. kärlv.; Kruuse, Jan May. 

Fig. Fl. Dan., T. 13; Sv. Bot., T. 336. 

The greater part of the specimens may be referred to f. alpina, 
WAHLENBERG, Fl. Lapp., p. 99, but there is no distinct line between 
this and the narrow-leaved form, which is also found. Consequenlly, I 
have not thougt it necessary to distinguish them. 

It is rather commonly spread especially in moist densely vegetation- 
clad rock ledges and slopes, but also ın other localities. Flowered rather 
sparingly from the beginning of July. 

Occurrence. North coast: Floeberg Beach (Hart). Grinnell 

” Land: Discovery Harbour (Hart, GREELY). Hayes Sound region, com- 
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mon, specimens from: Skräling Island (1368), Fram Harbour (1413), 
Bedford Pim Island (277). South coast, common, specimens from: 
Harbour Fjord (2158, 2244, 2598), Goose Fjord (2887). West coast: 
Reindeer Cove, Lands End, between Eidsfjord and Baumann Fjord, 
Coal Bay. 

Distribution: Greenland, Arctic American Archipelago, Arctic 
America, Labrador, Canada, New England Mountains, Rocky Mountains 
to Colorado, Alaska, Islands of the Bering Sea, Arctic Siberia, Kam- 
shatka, mountains of Asia, Caucasus, Northern Russia, Novaja Semlja, 
Spitsbergen, Scandinavia, Denmark, Central European mountains, Great 
Britain, Faeroes, Iceland, Jan Mayen. 


Oxyria digyna, (L.) Hn. 


Rumex digynus, Linnaeus, Sp. plant, 1753; Oxyria digyna, Hn, Hort. Kew., 
1768; Lance, Consp. Fl. Groenl.; Kruusr, List E. Greenl.: Natuorst, N, W. 
Grönl.; Brerron & Brown, Ill. Fl.; Kıerıman, in Vegaexp.; Anpersson & Hes- 
SELMAN, Spetsb. karlv.; Kruuse, Jan May.; 0. reniformis, Hooker, Fl. Bor. 
Amer.; Hart, Bot. Br. Pol. Exp.; Greety, Rep.; Lepesour, Fl. Ross.; Rhewm 
digynum, Waucenserc, Fl. Lapp. 


Fig. Camppera, Mon. Rum., T. 3; Wantensene, 1. c., T. 9; Sv. Bot, 
T. 692; FL Dan., T. 14. 

Generally at home in moist slopes with a dense vegetation, often 
found also in gravelly places, or in clayey slopes, where it would 
sometimes alone form the entire vegetation (Beitstad Fjord). In flower 
after the middle of June and richly fruiting. 

Occurrence. North coast: Floeberg Beach (Hart). Grinnell 
Land: Discovery Harbour and southwards to Princess Marie Bay (Haart, 
Greety). Hayes Sound region, common, specimens from: Cape Ruther- 
ford (309, 686, 1132), Fram Harbour (282, 1416), Bedford Pim Island 
(262, 1195). Southern East coast: Cape Isabella and Gale Point (Hayes). 
South coast, common, specimens from: Fram Fjord (WeTHERILL, 1645), 
Harbour Fjord (2540), Goose Fjord (2998, 3327, 3332). West coast: 
along the Hell Gate to Lands End, between Eidsfjord and Baumann 
Fjord, Coal Bay, Braskerud Plain (706, leg. ISAcHsEN). 

Distribution: Greenland, Arctic American Archipelago, Arctic 
America, Labrador, White Mountains of New Hampshire, Rocky 
Mountains to Colorado, Sitcha, Alaska, Islands of the Bering Sea, 
Arctic Siberia, Kamshatka, Altai and other mountains, Caucasus, Arctic 
Russia, Novaja Semlja, Spitsbergen, Scandinavian mountains, Central 
and South European mountains, Great Britain, Faeroes, Iceland, Jan 


Mayen. 
9 
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Salicaceae. 
Salix arctica, Pau. 


S. arctica, Pallas, Fl. Ross., 1790; R. Brown, List of pl., et Chlor. Melv.; Krurse, 
List E. Greenl.: Natsorst, N. W. Grönl.; Hart, Bot. Br. Pol. Exp.; Grey, 
Rep.; Simmons, Prel. Rep. et Bot. Arb.; Hooker, Fl. Bor. Amer.; Brirron & 
Brown, Il. Fl.: Macoun, Pl. Pribilof; KJeLLMan, in Vegaexp.; LEDEBOoUR, Fl. 
Ross.: Lunpström, Weid. Nov. Seml.; Anpersson, in DecanpoLLe, Prodr.; $. 
arctica Å Brownei, Anpersson, |. c.; Hartz, Fan. og Karkr.: 8. Browne, 
Lunpström, |. c., (non Bess ?)!; S. Pallasii, Anpersson, 1. c, S allaica, 
Lunpström, |. c.; S. cordifolia, Pursu, Fl. Amer. sept.; Hooker, 1. c. 

Fig. Lepesour, Ic. pl. Fl. Ross., T. 460; Fl. Dan., T. 2488; 
Lunpström, |. c., fig. 1; Tab. nostra 7, fig. 6-13. 


Lunpström has, in his very thorough work quoted above, subjected 
the history and synonyms of the present species to a very recondite 
examination which must be referred to for particulars, here it may be 
enough to state, that the original S. arctica of PaLLas was a broad- 
leaved form with short, slender branches, rather reminiscent of S. reli- 
culata. The same name was, however, used about thirty years later 
by Ros. Brown, who doubtless has not known ParLas' plant. This 
new S. arctica somewhat differed from the first, but not enough to be 
separated from it as a species. I have seen Brown's type-specimens 
for the description in Chlor. Melv., and it has somewhat smaller and 
narrower, rather glabrous leaves, but does not otherwise differ from 
specimens determined by Lunpström as S. arctica, Patt. But later 
also the Greenland plant which has since been called S. groenlandica, 
(ÅNDERSS.) LUNDSTR., was referred to it, and as ANDERSSON, |. c., re- 
ferred the name arctica to these, he established a new species S. 
Pallasit for the original asiatic plant, and moreover a var. Brownet 
(should be spelled “Bromwnii’”’) of the former. Lunpström has conceived 
the affinity of all these forms and speaks of their continuity, but not- 
withstanding he says about Brown’s form: “Richtiger würde es viel- 
leicht sein, diese Form unter den Namen S. arctica Pa... var. Brownet 
(Anps.) nob. hinzuführen”, he has nevertheless "der Kürze wegen” set 
it up as a separate species. In this I cannot follow Lunpström, but 
must let it stand as a variety, as also the form groenlandica. Indeed 
herbarıum specimens of the extreme forms. may seem rather different, 


1 To judge from the distribution given to S. Brownit, Bess, by Brrrron & Brows, 
l. c., I, p. 502, it should not include Ros. Brown's plant, notwithstanding the 
synonym. That the figure does not agree with it, is perhaps of less importance, 
as it is hardly worse than many other figures in that work. On the other hand, 
WErTHERILL, List 1894, p. 212, seems to have got his S. Brownii determined by 
Bess. 
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but many intermediate forms will also be found, that could as well be 
referred to one variety as another, and taken together they form an 
almost complete form-series between S. reticulata! on the one side, 
and S. glauca on the other. 

The broad-leaved, reficulata-like forms appear to be most common 
in Åsia, in Greenland and America they are rather rare, here we have 


instead the var. Brownii as the most common form, especially to the 


north. In southern Greenland the var. groenlandica is most common 
and connects the species with S. glauca. Of the latter, Lunpstrim 
distinguishes a var. subarctica, which, however, I am nöt able to se- 
parate from S. arctica var. groenlandica. All the last-mentioned forms 
appear also in Asia, but are less common there than the typical S. 
arctica, PALL. | 

In Ellesmereland, the var. Brownii was by far the most common. 
It grew in almost every locality, very differently developed according 
to the nature of the habitat. Sometimes it had branches a yard long, 
and an inch or even more in diameter, but generally, it was much 
smaller. The branches, however, always lay closely pressed to the 
soil or even half buried in it, or creeping among moss, at most they 
would lie espalier-like over the surface of a rock, they never rose free 
into the air. In the dense vegetation of slopes and rookeries the 
branches sometimes rose a little from the ground, and here usually the 
broad-leaved forms were found. The var. groenlandica, Anperss. (S. 
groenlandica, LunDsTRöM, |. c.; LANGE, Consp. Fl. Groenl.) as mention- 
ed, is principally a South Greenland plant, which is, however, also found 
in the northern parts of the land (cf. Hartz, l.c., and Ostenreup, Flow. 
pl. Cape York). In Ellesmereland it was very rare, yet I have specimens 
referred to it. 

Young plants of S. arctica often show a considerable likeness to 
S. polaris or S. herbacea, and may have been taken for one of them 
(797, 1346, represent such a young state). 

Salix arctica was one of the first plants to show signs of life in 
the spring. I have seen the buds burst and the aments protrude, as 
early as the middle of May in favorable localities, but then it developed 
more slowly than some other species and did not attain to flowering as 
soon as Saxifraga oppositifolia. But generally it came next on the 
list of flowering species. The capsules were generally ripe rather early, 


i There exist some older statements about S. reticulata from Greenland, which 
are doubtless to be referred to such forms, as the real S. reticulata is never 
found there by later collectors. 
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and in many places it showed decidedly a defoliation already before the 
frost set in, a phenomenon not observed in any other plant in these 
regions, where generally the dead leaves rest upon the plant until 
they decay. 

Occurrence. F. typica. Hayes Sound region: Skräling Island 
(1374), Cocked Hat Island (4234). South coast: Goose Fjord, east of 
3rd quarters (4233). 

Var. Brownii. North coast and Grinnell Land, common (Hart; I 
have referred . all statements from the Northern region to the most 
common form, as Hart has not made any difference between the forms 
even if he speaks of the great variability), already recorded by Hayes 
from. Cape Frazer; in the interior at Lake Hazen (GreeLy). Hayes 
Sound region, extremely common, specimens from: Cape Viele (885), 
table land of Cape Rutherford (1202), Fram Harbour (1419), Cocked Hat 
Island (1216), Bedford Pim Island (299, 1310). Southern East coast: 
Cape Isabella and Gale Point (Hayes). South coast: common, specimens 
from: Fram Fjord (1647); Goose Fjord (2891, 2893, 3299). West coast: 
along the Hell Gate to Lands End, between Eidsfjord and Baumann 
Fjord, Coal Bay, Braskerud Plain (692, leg. Isacusen), Bay Fjord (476, 
leg. Bay). 

Var. groenlandica. Only found on the north side of Fram Har- 
bour (683). 

Distribution: Greenland, Arctic American Archipelago, Arctic 
America, Labrador, Rocky Mountains, Alaska, Islands of the Bering 
Sea, Arctic Siberia, Kamshatka, Altai, Novaja Semlja. 


Juncaceae. 
Juncus biglumis, L. 


J. biglumis, Linnaeus, Sp. plant., 1753; Bucaenav, Mon. Junc.; GELERT, in OSTENFELD, 

Fl. Aret.; Lange, Consp. FJ. Groenl.; Kruuse, List E. Greenl.: Naruorst, N. 

W. Grönl.; Hart, Bot. Br. Pol. Exp.; Greery, Rep.; Hooxer, Fl. Bor. Amer.; 

Britron & Brown, Ill. Fl.; Macoun, Pl. Pribilof; KseLLMan, in Vegaexp.; 

Lepesour, Fl. Ross.; Anpersson & HesseLman, Spetsb. kärlv. 

Fig. Sv. Bot, T. 497, f. 2; Fl. Dan., T. 120. 

Rather commonly spread in swamps, along brooks and in inundated 
soll. In flower from the beginning of July. 

Occurrence. North coast: Floeberg Beach (Hart). Grinnell Land: 
Shift Rudder Bay, St Patrick’s Bay, Discovery Harbour north of Prin- 
cess Marie Bay (Hart, Greety). Hayes Sound region, rather common, 
specimens from: “Fort Juliane” (677), table land of Cape Rutherford 
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(317), Fram Harbour (1125, 1400), Bedford Pım Island (1255). South 
coast, common, specimens from: Fram Fjord (1612), Harbour Fjord 
(4263). West coast: along the Hell Gate to Lands End. 

Distribution: Greenland, Arctic American Archipelago, Arctic 
America, Labrador, Canada, Rocky Mountains, British Columbia, Alaska, 
Pribilof Islands, Northern Siberia, Himalaya, Ural, Arctic Russia, Novaja 
Semlja, Spitsbergen, Franz Joseph Land, Northern Scandinavia, Scotland, 
Faeroes, Iceland. 


Luzula arcuata, (WanuenB.) Sw. 
var. confusa, (LinpeB.) KJELLM. 


Juncus arcuatus 8, WAnLENBERG, Fl. Lapp., 1812; L. confusa, Linpeserc, Resa i 
Norge, 1855; Bucuenavu, Mon. Junc.; Lance, Consp. Fl. Groenl.; Kruuse, List 
E. Green).; Natnorsrt, N. W. Grönl.; L. hyperborea, R. Brown, Chlor. Melv,, 
ex p.; GREELY, Rep.; Juncoides hyperboreum, Britton & Brown, Ill. Fl.; L. 
arcuata, Hart, Bot. Br. Pol. Exp., ex p.; Hooxer, Fl. Bor. Amer.; ex p.; 
Levesour, Fl. Ross., ex p.; L. arcuata var. hyperborea, Anpersson & Hes- 
SELMAN, Spetsb. kärlv.; L. arc. var. confusa, KJELLMAN, in Vegaexp.; GELERT, 
in OsSTENFELD, Fl. Arct.; L. campestris var. congesta, Hart, 1. c. 
Fig. Fl. Dan., T. 1386. 
It was first after considerable hesitation, that I resolved upon using 
the above name for the plant here in question. Its near affinity to L. 
arcuata cannot be doubted, but the difference in the habit and the 
limits of its area of distribution speak rather decidedly in favour of 
looking upon it as a separate species, as LINDEBERG, |. c., p. 9, also 
advocates for. The characters in which, according to LinDEBERG and 
other authors, it should differ from the typical L. arcuata, are hardly, 
however, as constant as required for the establishment of a species. 
Indeed, the perianth-parts are generally shorter than the capsule, which 
again, is considerably blunted and almost orbicular, but these characters 
may also be found in a L. arcuata, which is, for the rest, quite typical. 
Thus the only thing left is to define it entirely by characters of habit, viz,, 
coarser growth, higher and stiffer culm, considerably denser and larger 
heads (spikes) of flowers, generally in a lesser number (often a single 
one only), on shorter, coarser and stiffer peduncles. On this hardly 
more than a variety can be established, even if this form is, within a 
great area, the only one to be found. All specimens from Greenland in 
the Copenhagen herbarium, belong to var. confusa, as does also the 
arctic american specimens I have seen in the London collections. From 
America I have seen only a single specimen of the main form in the 
Nat. Hist. Mus. It was collected by Macoun, 1889, at “Mtns n. of 
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Griffin Lake”, British Columbia. In Iceland both forms grow, in the 
Faeroes probably only the main form. In Northern Europe, both are 
found, as also in Spitsbergen, where the typical L. arcuata is, however, 
only once collected (by Natuorst at Safe Haven, 1882). In Jan Mayen 
again, only the latter is found. In arctic Asia var. confusa seems to 
predominate. Indeed the distribution seems to point to the fact that 
the var. confusa is a high-arctic modification of the L. arcuata of 
more southern localities, but the fact of the appearance of the latter in 
Spitsbergen and Jan Mayen again shows that there must be a somewhat 
more consolidated difference, as the species ought otherwise to have 
changed into the variety when, for instance, it reached Jan Mayen. 

LINDEBERG (I. c.) has also put forward several objections against 
using the name, L. hyperborea, R. Br. for the plant here in question 
and quite rightly I think. In fact, the description of R. Brown, I. c., 
p. 25, is so little clear, that it has been applied to two plants so dif- 
ferent as the present one and L. mivalis, and, as is pointed out by 
Tu. M. Fries, Nov. Seml. Veg., p. 40, both species are confounded in 
the original collection from Melville Island. I have also made sure of 
that myself, and I think, that there is ample cause for cancelling that 
name. LINDEBERG, however, thinks that it is to be used for the plant 
which is also called L. nivalis or L. arctica. But this cannot be right 
either. Only the remark ‘“folia plana’ in the description of Brown, 
l. c., could be used to show that that plant might be meant, and also 
L. arcuata var. confusa has flat culm leaves. When the description 
is not clear enough to show which of the two species is meant, the name 
must not be taken up again, and moreover there is the confusion of 
specimens of both, mentioned above. 
BucHenav, |. c., p. 121, takes L. hyperborea, R. Br., as a collective 
species, under which he puts L. arctica, Buytt, L. arcuata, WAHLENB. 
and L. confusa, Lines. If such a combination should be accepted at 
all, which I think quite out of the question, at least the oldest name, 
that of WAHLENBERG, must be used for it, not the younger one of R. 
Brown. Curiously enough, BucHenau says about the leaves of L. 
confusa: “lamina plana (raro involuta)”, but specimens in the Copen- 
hagen herbarium, which he has himself referred to L. confusa, have 
involute leaves. That the var. latifolia, KseLLm. is to be referred to 
I. nivalis, GELERT has shown (1. c., p. 30). 

Most part of my specimens can be referred to f. subspicata, Lange, 
as they have no long pedunculate heads, and have either a spike-like 
inflorescence reminiscent of L. spicata, (L.) Dc., or a single head. 
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L. arcuata var. confusa was a very common plant, growing in 
very different localities, but preferring a dense vegetation. It flowered 
from the end of June. 

Occurrence. North coast: Floeberg Beach and Feilden Peninsula 
(Fempen!). Grinnell Land: Discovery Harbour (Hart, GrEELY). Hayes 
Sound region, common, specimens from: Skräling Island (1370), Cape 
Viele (862, 1343), Cape Rutherford (1896, 1897), Fram Harbour (284, 
1109, 1165), Cocked Hat Island (1215), Bedford Pım Island (259, 440, 
1248). South coast, common, especially in the archaean district; spe- 
cimens from: Fram Fjord (1608); Harbour Fjord, Seagull Rock (2588), 
Sir Inglis Peak (2167, 2655); Goose Fjord (2994, 3266, 3301, 3499, 3581). 
West coast: Lands End, Braskerud Plain. 

Distribution: The variety as already mentioned represents the 
species in nearly all arctic localities, generally alone. Further south it 
is found together with the main species, especially in Europe and Asia, 
in America it reaches as far south as the mountains of New England 
and the Rocky Mountains. True L. arcuata from America, I have 
only seen from the single locality in British Columbia mentioned above. 


Luzula nivalis, (Laest.) Bevurt. 


L. campestris Å nivalis, Laestapius, Bot. Anm, 1833; ZL. nivalis, Beuruine, Luz. 
Scand. consp., 1853; GELERT, in Ostenrenun, Fl. Arct.; Kruvse, List E. Greenl.; 
Anpersson & Hessetman, Spetsb. kårlv.; non SprencEL, Syst. veg. (?); L. 
arctica, M. N. Buytt, Norg. Fl.; Bucaenau, Mon. June.; Lance, Consp. FI. 
Groenl.; Natnorst, N. W. Grönl.; KreLıman, Sib. Nordk. Fan. Fl.: KJELLMan 
& Lunpström, Fan. Nov. Seml..; L. hyperborea, R. Brown, Chlor. Melv., ex p.; 
Hooker, Fl. Bor. Amer., ex p.; Fries, Sum. veg. Scand.; Linpesrrc, Resa i 
Norge; L. arcuata f. latifolia, KsELLman, As. Beringss. Fan.; L. confusa var. . 
latifolia, Bucmenav, 1. c.; Macoun, Pl. Pribilof; Juncoides nivale, Brirron & 
Brown, Ill. Fl. 

Fig. Fl. Dan., T. 2952. 


As appears already from the long list of synonyms, there has been 
a great difference in the opinions of different authors about this plant. 
That it forms part of the L. hyperborea of R. Brown has already 
been mentioned under the last species, where I have also given my 
reasons for not adopting that name for either of them. The oldest 
available name, is that of Lazsraptus, |. c., which applies to our plant, 
as appears from the rather good description as well as from specimens 
in the Stockholm herbarium. For the transmitting to the genus Luzula, 
BEuRLING must be quoted, as it is impossible to make out what SPREN- 
GEL (l. c.) meant. 
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LINDEBERG says that in Dovre this species grows highest up in the 
mountains; this as well as the statement of BLyTT, that he has collected 
it in wet places, covered with mosses and lichens in the higher moun- 
tains, accords well with my experience, that L. nivalis, which is 
considerably rarer and more sporadic in Ellesmereland than the last 
species, generally prefers poorer places with a scanty vegetation but 
with a larger supply of water. It flowered somewhat later than the 
preceding. 

Occurrence. Northern coast: Egerton Valley (Fritpen !). Grinnell 
Land (I cannot but assume that some of Harr’s statements under L. 
arcuata must be referred to this). Hayes Sound region: Eskimopolis 
(838), Skråling Island (4257), Cape Rutherford (301), Fram Harbour 
(4259, 4260), Bedford Pim Island (4256, 4258), probably overlooked in 
other places. South coast, less rare, but not so common by far as was 
the preceding, especially in the archaean district: Fram Fjord in the 
Western valley (1662); Harbour Fjord, Spade Point (1799), Western 
Sound (2439), “green patch” at the anchorage (2558); Muskox Fjord 
(2146); Goose Fjord, Falcon Cliff (2885), at the bottom of Walrus 
Fjord (2869). West coast: Nordstrand (2111, leg. Fosmem), Braskerud 
Plain (698, leg. ISACHSEN). 

Distribution: Northern East and West Greenland, Arctic Ameri- 
can Archipelago, Arctic America, Alaska, Pribilof and St. Lawrence Is- 
lands, Arctic Siberia, Novaja Semlja, Spitsbergen, Northern Scandinavia. 


Cyperaceae. 


Carex membranopacta, Bay. 


C. compacta, R. Brown, List of pl., 1819; non Krocker; C. membranacea, Hooker, 
Bot. App. Parry IJ; Bootr, in Hooker, Fl. Bor. Amer.; Hooker & Arnott, 
Bot. Beechey; Torrey, Am. Cyp.; non Hoppe; C. saxatilis var. compacta: 
Dewey, Caricogr.; C. saxatilis, Torrey, 1. c., (?); C. rotundata, OSTENFELD, 
Fl. Arct., ex p.; C. pulla, KseLLman, Fan. Vestesk. land; Sımmons, Prel. Rep. 
et Bot. Arb.; C. membranopacta, Baıey, Not. on Carex, 17, 1893; Brirron & 
Brown, Ill. Fl.; Macoun, Pl. Pribilof (?). 


Fig. Tab. nostra 9, fig. 1—4. 

The plant here in question seems to be the substitute in arctic America, 
perhaps also further south, for on the one side the typical C. rotundata, 
such as it appears in northern Europe and also in Greenland, and on 
the other for CO. pulla, which it resembles in its flat leaves. During 
my stay in Ellesmereland, I was rather doubtful where to place this 
plant which though calling to mind both the species mentioned, still 
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did not quite agree with either of them. Later I found that the plant 
was described by Hooxer on specimens from Duke of York Bay 
(Southampton Island) from Parry’s second voyage (I have also seen 
original specimens in the London and Copenhagen collections). But the 
name of Hooker cannot be used, as there existed already another C. 
membranacea, described by Horre, 1832. The oldest name of the 
plant C. compacta, was also previously used by Krocker, 1814, and 
moreover R. Brown, I. c., has instead of description, only the remark 
“C. pullae affinis”. BaıLey, I. c., therefore is quite right in giving a 
new name to the plant, which must doubtless be given the rank of a 
separate species. OSTENFELD, I. c., has referred C. membranopacia to 
C. rotundata, to which it doubtless comes nearest and for which it 
seems to be the substitute all over the american area (according to BrıTTon 
& Brown, 1. c., I, p. 296, it also goes over to Asia, down to Kamshatka). 
In Greenland, the european C. pulla and C. rotundatu are found, but 
not C. membranopacta which may, however, be looked for on the 
north-western coast. GC. pulla is also found in America, where 
Rıcharpson among others, has collected it. 

The diagnosis of Hooker runs thus: “C. membranacea, spica 
mascula subsolitaria, femineis magis minusve pedicellatis, oblongo- 
cylindraceis erectis obtusis (alrofuscis, nitidis); fructu laevi rotundato, 
inflato, breviter acuminato bifido, pedicellato; vaginis perbrevibus”. 

The following description also agrees in detail with my plant, it 
is too long to quote here, but I will give a shorter description as 
follows: 

Rhizome with long shoots, creeping under ground and clothed with 
dark brown, glossy sheaths. Culms 10—30 cm. high, rounded triquetrous, 
upwards with sharper, scabrous edges; leafy in the lower third or half. 

Leaves of the length of the culm or generally shorter; 3—5 mm. 
broad, flat, or becoming somewhat involute in drying; scabrous at the 
margin. Leafy shoots rather numerous, and, the same as the culms, 
covered with glossy brown or reddish sheaths at the base. The lowest 
bract quite herbaceous (as sometimes also the next) reaching the height 
of the culm, but very rarely the top of the uppermost spike. The upper 
bracts generally developed only as, brown sheaths. 

Pistillate spikes generally two or three, the lowest one rather often 
with a short, stiff peduncle; about 2 cm. long or shorter, thickly cy- 
lindraceous, or nearly ovate when they are short. Staminate spike ge- 
nerally single, club-like; sometimes there may be another smaller one 
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below it, and also the staminate spike (or spikes) may have feminine 
flowers at the base. 

Scales of the pistillate spikes dark brown, (sometimes light, scareous 
at the top) rather abruptly contracted in a short point. Scales of the 
masculine spikes more obtuse, also dark brown and with lighter points. 

Utricles membraneceous, inflated, in drying getting more or less 
crumpled and collapsed; shiny, dark auburn or lighter at base; with a 
very short pedicel and above abruptly contracted to a very short, 
minutely two-toothed beak. The short, rounded, nearly obovate utricles 
of ©. membranopacta form a distinct character from C. pulla, which 
has them widest near the base and gradually tapering upwards, and 
also from C. rotundata, which has them rather elliptic. Stigmas ge- 
nerally three as in C. rotundata, occasionally two. 

The description of the plant in question which is given by Brirton 
& Brown I, p. 296, agrees on the whole well with the specimens I have 
seen only it must be remembered that those authors have probably 
studied specimens from more southern localities, while mine were from 
its northern limit. The fig. 685, like so many others of the Ill. Fl., is 
so little characteristic or partly wrong, that it would be better left out. 
However, I think that the statements about the distribution may be 
relied upon, except when Greenland is drawn into its area. I have not 
been able to find a single specimen of C. membranopacta in the Copen- 
hagen herbarium, where large collections of C. pulla and C. rolundata 
are to be found. In northwestern Greenland it may, perhaps, still be 
found, as it seems not improbable that it might have reached over 
there as well as a number of other american species. The plant which 
Macoun, 1. c., p. 573, mentions as C. membranopacta, seems to differ 
somewhat from the arctic one, but is probably not specifically different 
from it. 

C. membranopacta grew generally in swamps and along brooks, 
often in company with C. aquatilis var. stans. It was in flower about 
the beginning of July and fruited abundantly. 

Occurrence. Hayes Sound region: Twin Glacier Valley (868); 
Lastraea Valley (857); Bedford Pim Island, Rice Strait side (1254). 
South coast, found only in the archaean district, entirely missing in 
the lime- and sandstone region to the west: Western valley in Fram 
Fjord (1602); Harbour Fjord, Big Valley (2342), Lake Valley (2229), 
wet ledges of the “green patch” at the anchorage (2241, 4002). 

Distribution: Arctic American Archipelago (the following spe- 
cimens seen: Port Bowen (Jas. Ross), Kingnite (Taytor), Kickertine, 
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ulhampton Island and Igloolik (Parry, sec. voy.), Minto Inlet). Arctic 
America (specimens from Boothia Felix (?)), Joun Ross 1829—33; Rae 
River, Cumberland House, Bear Lake, RicHarpson, &c.; Alaska (spe- 
cimens from Port Clarence, KsELıman), Pribilof Islands, Land of the 
Chukches (somewhat doubtful specimens with young spikes, taken by 
Kıeııman at Konyam Bay) Kamshatka. 


Carex capillaris, L. 


C. capillaris, Linnaeus, Sp. plant., 1753; Ostrenreip, Fl. Arct.; Lance, Consp. Fl. 

Groenl.; Kruuse, List E. Greenl.; Simaons, Prel. Rep. et Bot. Arb.; Hooker, 

Fl. Bor. Amer.; Brırron & Brown, Il. Fl.; Torrey, Am. Cyp.; KJELLMAN, in 

Vegaexp.; LEDEBoUR, Fl. Ross.; Mensmausen, Cyp. Russl. 

Fig. Fl. Dan., T. 2874. 

This seems to be a very rare species within the area, but as it 
has rather a great resemblance in habit to small specimens of C. 
misandra, it may perhaps have been overlooked in some place or 
other. It grows together with the latter species in densely vegetation- 
clad slopes, where it is not too dry. 

Occurrence. South coast: Harbour Fjord, ledges of the "green 
patch” (2239, 3996), and at the Western sound (2441). 

Distribution: East Greenland, Danısh West Greenland, Arctic 
American Archipelago (only seen from Baffın Land), Arctic America, 
and down to Labrador, New Foundland, Maine, White Mountains, 
Michigan, Rocky Mountains to Colorado and Utah, Alaska, Unalaschka, 
Northern Siberia, Kamshatka, Altai, Caucasus, Norlhern Russia, North- 
ern Scandinavia, mountains of Central and Southern Europe, Great 
Britain, Iceland. 


Carex ustulata, WAHuen». 


C. ustulata, Wauvennerc, Inl. Caricogr., 1803; Ostrenretp, Fl. Arct.; ANDERSSON, 
Cyp. Scand.; MEINsHaUsEN, Cyp. Russl.: Dusén, Gefässpfl. Ostgrönl.; ÅBROMEIT, 
Phan. Westgrönl.; Sımmons, Prel. Rep, Bot. Arb. et Dan. Greenl. pl.; 
Hooxer, Fl. Bor. Amer.; Torrey, Am. Cyp.; KseLıman, in Vegaexp. 

Fig. Sv. Bot., T. 717; Fl. Dan., T. 15%. 

It is not without hesitation, that I uphold the above name. WAHLEN- 
BERG, |. c., 4, p. 156, himself gives C. atrofusca, SCHKUHR, as a syno- 
nym. This name is two years older than that of WAHLENBERG, and 
should, consequently be used for the plant if it could be proved that the 
author has really had the same species in mind. But this is very 
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doubtful; the figure quoted by WAHLENBERG (Riedgräs. N. 90 (p. 106) 
T. 284Y, N. 82) depicts OC. atrofusca with scales that are only little 
more than half as long as the utricles, and this cannot be a casual 
error, as it is twice repeated. In spite of the resemblance which the 
figure shows in other points to C. ustulata, I think this is enough to 
prevent the adoption of the name of Scuxunr. Moreover there is also 
said in the description: “fast zur Hälfte kürzeren Schuppen als die 
Kapseln”. The author further says that he has got his specimen among 
C. atrata “ohne Anzeige des Vaterlandes” and lastly he records it from 
Iceland, where C. ustulata does not grow. Later ScHkuHr himself in 
Bot. Handb., 4, p. 221, accepted the name C. ustulata, WAHLENB., with 
his own name atrofusca as a synonym, but here also it is recorded 
from Iceland. Even if there should exist original specimens to show 
that C. ustulata has been understood by Scuxuur under his C. atro- 
fusca, it can hardly have had reference to that plant alone, but some 
other must have been included, and it is, partly at least, that other 
plant which has been described and figured. Consequently the name 
of WaHLENBERG alone is available. | 

This sedge, which has a rather remarkable sporadic distribution ın 
‘arctic countries, was one of the rarest in Ellesmereland. Nevertheless 
I think it quite impossible that I could have overlooked it in other 
places as it immediately catches the eye, where it stands in the swamps 
with its sooty black, long-pedunculate and early drooping spikes. Still 
in flower July 26, 1900. 

Occurrence. Grinnell Land, Discovery Harbour (?). GRrEELY, Rep. 
2, p. 15, has in his list a “Carex atrata, Linn.; or ustulata, Want.” 
about which he says: “From 600 to 1200 feet (183 to 366 m.) altitude, 
in marshy or damp loamy soil; specimens from 1 to 6 inches (25 to 
152 mm.) high”. Of course it is rather difficult to form an opinion 
about a plant so curiously designed, but still I think it more probably 
that it really is C. ustulata, which is found in several arctic american 
localities, than C. atrata, L., of which no specimens from arctic America 
were to be found in the London collections. Hayes Sound region: “De- 
serted Village” Hart (one individual together with C. misandra). South 
coast, Harbour Fjord: Big Valley (2343), Barren Valley (2396). 

Distribution: East Greenland (only at Hurry Inlet, 71°, Dusén, 
1901), West Greenland (Pröven, 72° 20‘, Hart, 1875 (sub C. fuliginosa), 
Karajak Fjord, 70° 25", Van Hörren, 1897); Arctic American Archi- 
pelago (Port Bowen, Jas. Ross; Igloolik, Parry's sec. voy.; Cambridge 
Bay, ANDERsson; these are all the specimens seen in the Nat. Hist. 
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Mus. and at Kew); Arctic America (specimens seen from south side of 
Fury and Hecla Strait; Rae River, Ricuarpson, and from the voyage 
of that traveller. 1848—49); Labrador (?); Alaska; Land of the Chukches; 
East Siberia, mouth of the Yenissei, alpine in Asia down to the Hima- 
layas, Northern Russia, mountains of Scandinavia, the Alps, Scotland. 


Carex misandra, R. Br. 


C. misandra, Ro». Brown, Chlor. Melv., 1823; Osrenreun, Fl. Arct.; Lance, Consp. 
Fl. Groenl.; Kruvse, List E. Greenl.; Natnorst, N. W. Grönl.: Grezuy, Rep.; 
Baritton & Brown, Ill. Fl.; KseLLMan, in Vegaexp.; Anpersson & HesseLman, 
Spetsb. kärlv.; Neuman & Asuırvenoren, Sv. Fl.; A. Buyrt, Norg. Fl.; C. 
fulginosa Å misandra, Lane, Car. germ. et scand.; C. fuliginosa, Hooxer, 
Fl. Bor. Amer.; Torrey, Am. Cyp.; Anpersson, Cyp. Scand.; Hartman, Skand. 
Fl.; MernsHavsen, Cyp. Russl.; Hart, Bot. Br. Pol. Exp.; FeıLoen, Fl. pl. Nov. 
Zeml.; C. frigida ø, Lepesour, Fl. Ross. 

Fig. Fl. Dan., T. 2373; Anpersson, ]. c., T. 7, fig. 90. 

The difference between the C. misandra of R. Brown and C. 
fuliginosa, Sterns. & Hoppe, is doubtless very small, and the former 
says himself (I. c., p. 51) about his plant: "Hinc ad C. fuliginosam 
Sternb. 1. c. procul dubio referenda”. Nevertheless all the authors who 
have lately treated the flora of arctic countries, have kept the plant of 
those regions separate from that of central Europe I have seen 
very little of C. fuliginosa from central Europe, and have thought 
it best to accept the commonly-used name. The name C. fuliginosa 
is first used by Scukuur, Riedgrås., p. 91 et T. Cc, n. 47 (1801), but 
the plant there described and figured is most probably C. frigida, ALL., 
Fl. Pedem. (1785). Later the name fuliginosa was used by STERNBERG 
& Hoppe in Denkschr. d. k. Bayr. Got. Gesellsch. V. 1, 1816 (according 
to Hoppe, Caric. germ., p. 52) for a plant which comes very near to 
the arctic one and seems to differ principally in its larger growth, 
longer, more cylindraceous spikes, and the white-tipped beak of the 
utricle. Rather often the Ellesmereland plant has also the spike below 
the terminal one androgynous, or sometimes also there is a small female 
spike placed so near the terminal one, as to give it almost the aspect 
of being branched. The colour of the scales varies between rather light 
brown and almost black. In the latter case, especially when the pedunc- 
les of the spikes are short, and the inflorescence contracted, the plant 
acquires a certain resemblance in habit to C. atrata. 

C. misandra is the most common representative of the genus in 
Ellesmereland. It is rarely lacking in the slopes, and is also commonly 
found in plain that are nat too moist, it grows on the top of higher 
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knolls in the swamps; and its big, compact tufts often clothe wide 
stretches of ground. Its size may be very different, but under favour- 
able conditions, in rich soil and in warm summers, I have seen it attain 
to the height of 15 inches (at the “green patch” near our anchorage 
in the Harbour Fjord, and in the great valley in the Walrus Fjord, 
1902), but also stunted individuals, not more than an inch or two high, 
could be found It flowered from the end of June and fruited abundantly. 

Occurrence. North coast: Floeberg Beach (Hart). Grinnell Land; 
Discovery Harbour (Hart, GREELY); Franklin Pearce Bay (Hart), Victoria 
Head. Hayes Sound region, common; specimens from: Cape Ruther- 
ford (305), Bedford Pim Island (269, 1251). South coast, common in 
the archaean territory; specimens from: Fram Fjord (1622), Harbour 
Fjord (2238, 2341, 2446, 3997); more rare to the west in the lime and 
sandstone regions; specimens from: South Cape Fjord (2062), Goose 
Fjord (3331). West coast: Simmons Peninsula up to Lands End; 
Braskerud Plain (707, leg. ISACHSEN). 

Distribution: East and West Greenland, Arctic American Archi- 
pelago, Arctic America, Hudson Bay region, Rocky Mountains to Co- 
lorado, Alaska, St. Lawrence Island, Land of the Chukches, mouths of 
Lena and Olenek Rivers, East Siberia, Kamshatka, Arctic Russia, 
Novaja Semlja, Spitsbergen, Northern Scandinavia, Iceland. C. fuligi- 
nosa in the Caucasus and Central European mountains. 


Carex pedata, WAHLENB. 


C. pedata, Wau enserc, Fl. Lapp., 1812; Ostenrero, Fl. Arct.; Lance, Consp. Fl. 

Groenl.; Kruuse, List E. Greenl.; Simmons, Prel. Rep. et Bot. Arb.; Lepesour, 

Fl. Ross.; Meınsuausen, Cyp. Russl.; Anpersson, Cyp. Scand.; Hartman, 

Skand. Fl.; non Linnaeus, Sp. plant, Ed. 2; nec Arcon, Fl. Pedem. 

Fig. WanLengerg, 1. c., T. 14; Sv. Bot., T. 684; FI. Dan., T. 2431. 

The name OC. pedata is first used by Linnaeus, |. c., p. 1384, but 
the plant there understood, is certainly something quite different from 
that which WAHLENBERG has afterwards identified with it. As already 
pointed out by several authors, the specimens of Linnaeus have prob- 
ably belonged to C. globularis, L., nothwithstanding the quotations 
point to C. ornithopoda, WiLip. This is especially the case with the 
quotation “Mich. gen. T. 32, fig. 14”. The figure of MicaeLius (N. 
plant. gen.) can hardly have reference to any other species than the 
last-mentioned, or C. digitata, L. Aruıonı, |. c. 2, p. 268, gives no 
description, but quotes only Linnaeus and the authors already quoted 
by him. In the Alps, however, neither C. pedata, WAHLENB., nor C. 
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globularis, L., are found. The question is, can it therefore be assumed, 
that ArLıonı has had in mind the plant which generally goes under the 
name C. ornithopoda, WırLn., and that consequently this should by 
rights be called C. pedata, Aır., and that the plant of WAHLENBERG 
should have a new name? The statement about the habitat "in sylvis 
subhumidis montanis” and its place beside ©. digitata, speak undeni- 
ably in favour of this. Linnaeus also has his C. pedata placed beside 
C. digitata, and it is recorded as growing “in Helvetia, Anglia, Lap- 
ponia”, viz., regions where C. ornithopoda is found. But as it is not 
proved to be a certainty what LINNAEUS or ÅLLIONI meant by C. pedata, 
I think it may be better at present to leave their names entirely out 
of consideration and to keep the name of WAHLENBERG, as now used 
for nearly a hundred years. 

This species has never before been recorded from any part of 
America, and even if found by FeiLDEN, without being recognised by 
Hart, it may still be considered a very rare plant in Ellesmereland. 

Grew in dry, gravelly rock ledges, fruiting when found about the 
beginning of August, 1900. 

Occurrence. East coast: Hayes Sound, leg. Fempen, Aug. 1875! 
(This is probably the “C. alpina, Sw. (C. holostoma, Drej.)” of Hart, 
Bot. Br. Pol. Exp., p. 38). South coast: Harbour Fjord at the Western 
sound (2445) and together with C. capillaris at the “green patch” near 
the anchorage (4251). 

Distribution: East and West Greenland, Alaska, Land of the 
Chukches, mouths of the Lena and Yenissei Rivers, East Siberia, Altai, 
Northern Russia and Finland, mountains of Northern Scandinavia, 
Iceland. 


Carex rupestris, Aut. 


C. rupestris, AtLiom, Fl. Pedem., 1785; Ostenreip, Fl. Arct.; Lance, Consp. FI. 
Groenl.; Kruuse, List E. Greenl.; Greety, Rep.; Simmons, Prel. Rep. et Bot. 
Arb.; Hooker, Fl. Bor. Amer; Britron & Brown, Il. Fl.; Kırııman, Fan: 
Vestesk. land; LEpEBouUR, Fl. Ross.; Meinsuausen, Cyp. Russl.; KJELLMan & 
Lunpström, Fan. Nov. Seml.; Anpersson & HesseLman, Spetsb. kärlv. 

Fig. Fl. Dan., T. 1401, 2433. 


Not having seen the specimens of GREELY, I must take it for granted 
that he has rightly determined the plant, which is probably very rare 


in Arctic America. I found it in dry rock ledges near our second 
winter quarters. 
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Occurrence. Grinnell Land, Discovery Harbour (? GRrEELY). 
Hayes Sound region: “Fort Juliane” (680). South coast: Harbour 
Fjord east of the anchorage (2228, 2537). West coast: Bays Fjord 
(481, leg. Bay). 

Distribution: Northern East and West Greenland, Labrador to 
British Columbia, Rocky Mountains to Colorado, Alaska, Baical region, 
Altai, Yenissei district, Caucasus, Ural, Northern Russia, Novaja Semlja, 
Spitsbergen, Northern Scandinavia, mountains of Central Europe, Scot- 
land, Iceland. 


Carex aquatilis, WAHLENB. 
var. stans, (DrEs.) BooTT. 


C. stans, Dreser, Rev. Car. bor., 1841; Lance, Consp. Fl. Groenl.; Hart, Bot. Br. 

Pol. Exp.: C. aquatilis var. stans, Bootr ex Baıter, Not. on Carex; Osten- 

FELD, Fl. Arct.; C. aquatilis var. epigejos, KseELLMAN, in Vegaexp.; C. rigida, 

Harr, 1. c.; C. vulgaris var. hyperborea, GrEELY, Rep. (?). 

Fig. Fl. Dan., T. 2477. 

During my stay in Ellesmereland, I thought that the specimens 
now referred here represented two species, but I have since arrived at 
the conclusion, that not only the tall form growing in the water of 
pools, etc. (1363, 1893) belongs to the above variety, but also the shorter 
and stouter Carex, which grew commonly in swamps, along brooks, 
and also in drier soil, which plant I had originally identified with C. 
hyperborea, Dres. It is the latter form, which Hart has called C. 
.rigida, as I have ascertained at Kew. It seems rather a probable con- 
jecture, that the above-quoted statement of GREELY must also be referred 
to the same. 

The large water-form may perhaps be referable to f. sphagnophila, 
Fries, at least it very much resembles some of the specimens distri- 
buted by the author in the Herb. Norm., Fasc. 11, N. 78, and it also 
agrees with the description in ANDERSSON, Cyp. Scand., p. 47. Fries 
himself has given no precise description of it but refers in Sum. veg. 
Scand. only to the above number in the Herb. Norm. 

Flowered rather late in July, but fruited abundantly. 

Occurrence. Grinnell Land: Discovery Harbour (Harr !), Shift 
Rudder Bay (Fempen!). Hayes Sound region, rather common: "Fort 
Juliane”, Beitstad Fjord (489, 651), Skråling Island (1363, 1365), Twin 
Glacier Valley (1892), Cape Viele (860, 1344, 1893), “Deserted Village” 
(Hart), Lastraea Valley (1891), Fram Harbour (288), Bedford Pim Is- 


—e ee 


1898-1902. No.2] VASCULAR PLANTS OF ELLESMERELAND. 145 


land (260). South coast, less common, especially outside the archaean 
district: Fram Fjord, along a river in the Western valley (4253); Har- 
bour Fjord, in the Big Valley (2339) and Barren Vallies (2391); Goose 
Fjord, Ptarmigan Gorge (8391). 

Distribution: West Greenland, Arctic American Archipelago, 
Alaska, Arctic Siberia, Novaja Semlja, Northern Scandinavia. The main 
species rather widely spread southwards in the continents. 


Carex glareosa, WAHLENB. 


C. glareosa, WAaHLENBERG, Inl. Caricogr., 1803; Scuxurr, Riedgräs. 2; Lance, Consp. 
Fl. Groenl.; Kruvse, List E. Greenl.; Sonmsons, Prel. Rep. et Bot. Arb.: 
Hooker, Fi. Bor. Amer.; Brirron & Brown, Ill. Fl.; KseLLman, in Vegaexp.; 
‘Lepesour, Fl. Ross.; Anpersson & Hessetman, Spetsb. kårlv.: ANDERSSON, 


Cyp. Scand. 
Fig. Sv. Bot,, T. 645; Fl. Dan., T. 2430. 


This seems to be a very rare species, as I have only found it in 
a single locality, in dry places together with C. rupestris. Only old 
culms were found (June 6, 1899) and I had no occasion to visit the 
place at a more favorable season. 

Occurrence. Hayes Sound, “Fort Juliane” (680). 

Distribution: East and West Greenland, Baffin Land, Labrador, 
Canada, Alaska, Unalaschka, St. Lawrence Island, Land of the Chukches, 
Kamshatka, Northern Russia, Novaja Semlja, Spitsbergen, Northern 
Scandinavia, Iceland. 


Carex ursina, Dew. 


C. ursina, Dewey, Caricogr., 1885; Torrey, Amer. Cyp.; OsTenretp, Fl. Arct.; 
Lance, Consp. Fl. Groenl.; Krovse, List E. Greenl.; Simmons, Prel. Rep. et Bot. 
Arb.; Hooxer, Fl. Bor. Amer.; KJELLMAN, Sibir. nordk. fan.; KseLıman & Lunp- 
strom, Fan. Nov. Seml.; Anpersson & Hesserman, Spetsb. kärlv.; C. glareosa 
ursina, Brrrron & Brown, Ill. Fl. 


Fig. Dewey, 1. c,, T. 5, fig. 68; Hooxer, 1. c. 2, T. 210; Fl. Dan., T. 2429. 


Å rare species only found in two places, but growing there soci- 
ably in wet soil, and both times (July 30, 1899 and August 4, 1902), 
fruiting abundantly. 

Occurrence. Hayes Sound region: near the Eskimo house on 
Cocked Hat Island (1275). South coast: great valley on the West side 


of Walrus Fjord, near the shore (3935). 
10 
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Distribution: East Greenland, Danish West Greenland, Arctic 
America, (not found in the islands), Northern Siberia (only found in the 
islands Bjeli Ostrow (White Island) and Preobrascheni), Novaja Semlja, 
Spitsbergen. 


Carex incurva, Licutr. 


C. incurva, Licutroot, Fl. Scot., 1777; Ostenretp, Fl. Arct.; Lance, Consp. Fl. 
Groenl.; Kruuse, List E. Greenl.; Simmons, Prel. Rep. et Bot. Arb.; Boort, 
in Hooker, Fl. Bor. Amer.; Brirron & Brown, Ill. Fl.; KseLiman, Fan. Vestesk. 
land; LEDEBoUR, Fl. Ross.; MEınsuausen, Cyp. Russl.; KJeLLman & LunDströM, 
Fan. Nov. Seml.; Anpersson & HesseLman, Spetsb. kärlv.; Kruuse, Jan May. 
C. nardina, Hart, Bot. Br. Pol. Exp., ex p. 

Fig. Lie#troor, ]. c., T. 4; Fl. Dan, T. 432. _ 


Widely spread in Ellesmereland but appears sporadically and is 
very variable in different localities. The rarest is the common european 
form, with low arched culms such, as it is found in our shores and also 
in alpine stations. This, however, may be found in sandy as well as in 
clayey localities. Some of my specimens agree rather well with the 
var. erecta, LANG, Car. germ. et scand., but in most cases they represent 
intermediate forms between these. 

A characteristic form I collected in a pool at an old Eskimo tent- 
place near Cape Viele; I think it differs sufficiently from other forms 
to have a right to a name. 

Var. inflata, n. var.: rhizoma longum inter muscos in aqua libere 
natans, culmus erectus, valde inflatus, spica subglobosa. 

My specimens, collected July 4, 1899, had fruits from the preceding 
year. Besides the strongly-inflated culm and the dark brown, also very 
much inflated utricles, it differed’ from other forms principally in the 
unusual mode of its growth. 

C. incurva flowers rather late but sometimes fruits richly. In 
some places only found sterile. 

Occurrence. Main form: Grinnell Land, Discovery Harbour 
(Hart!) Hayes Sound region at the south side of Fram Harbour 
(641, 1126), Cocked Hat Island (4250). South coast, more common: 
Fram Fjord in several places, on the sandy shore and along rivers 
(1611, 1670); Harbour Fjord, Seagull Rock (near var. erecta, 2578); 
Goose Fjord, at the Yellow Hill. West coast: Coal Bay in Baumann 
Fjord. | 

Var. erecta: South coast, Harbour Fjord in wet, grassy ledges at 
the “green patch” (2237, 4005). 
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Var. inflata: Hayes Sound region, old Eskimo encampment at Cape 
Viele (859). 

Distribution: Northern East Greenland, West Greenland, Arctic 
American Archipelago, Arctic America, Hudson Bay region, Rocky 
Mountains, Alaska, St. Lawrence Island, Land of the Chukches, mouth 
of the Yenissei, Baical region, Altai, Himalayas, Caucasus, Northern 
Europe, Novaja Semlja, Spitsbergen, Central European mountains, Great 
Britain, Faeroes, Iceland, Jan Mayen, Tierra del Fuego. 


Carex nardina, Fries. 


C. nardina, Fries, Und. Kobr. nard., et Mantissa 2, 1839; OstenreLp, FI. Arct.: 
Dreser, Rev. Car. bor.; Lange, Consp. Fl. Groenl.; Kruuse, List E. Greenl.: 
Nataorst, N. W. Grönl.; Hart, Bot. Br. Pol. Exp.; Greety, Rep.; Brırton & 
Brown, Ill. Fl.; Lepepour, Fl. Ross.; Anpersson & HesseLman, Spetsb. kärlv.; 
Hartman, Skand. Fl.; C. Hepburmit, Boort, in Hooker, Fl. Bor. Amer. 

Fig. Fl. Dan., T. 2365; Hooxer, |. c. 2, T. 207. 

Ås a synonym of GC. nardina Fries records Kobresia nardina, 
Hornemann, Nom. Fl. Dan., which name has been put instead of C. 
Bellardi, Aıı., as T. 1529 of the Fl. Dan. was previously designed. 
The plant here figured is, however, C. gynocrates, (Wormsks.) DREJER, 
as this author (1. c., p. 434—36) and later Lange (Nomencl. Fl. D.) have 
pointed out. Doubtless WormsksoLp has confounded at least two dif- 
ferent species, as certainly the specimens he sent to Fries and that in- 
duced the latter to identify Änsström’s plant from Junkersdalen with 
the new Greenland-sedge must have belonged to C. nardina, and 
such also must have been the case with the specimens that Horne- 
MANN sent to Hooker, which form part of the material for Boorr's 
C. Hepburnii. There are also specimens collected by Wormsksoup in 
the Copenhagen herbarium representing C. nardina. DREJER, l.c., has 
pointed out the error of Fries as to the quotations, and the latter 
has also in Mantissa 3, corrected his statement and has excluded the 
quotation of the above-mentioned figure, Fl. Dan., T. 1529, the original 
of which, a specimen of C. gynocrates, lies in the Copenhagen herbarium. 

C. nardina is rather a common plant in dry, gravelly slopes and 
ledges, where it forms large, hard tufts. The leaves and culms are 
generally taller than in Scandinavian specimens. Flowered late, but 
developed fruit abundantly. 

Occurrence. North coast: Floeberg Beach (Hart). Grinnell 
Land, common according to Hart, especially mentioned as abundant 
on Norman Lockyer Island. Hayes Sound region, common. Specimens 
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from: mouth of Flagler Fjord (491), “Fort Juliane” (676), Cape Ruther- 
ford (300, 1135), Fram Harbour (1398, 1894), Bedford Pim Island (448). 
Weyprecht Islands, leg. STEIN, according to Tu. Horm. South coast, 
common in the archaean territory. Specimens from: Fram Fjord (1606, 
1663), Harbour Fjord (2523). Further westward seen at the Muskox 
Fjord and at several places in the Goose Fjord (3498); lacking as it 
seemed in the limestone tracts. West coast: Bay Fjord (477, leg. Bay). 

Distribution: East and West Greenland, Baffin Land, Arctic 
America, Labrador, Hudson Bay region, Rocky Mountains, Spitsbergen, 
Northern Finland and Scandinavia, Iceland. 


Kobresia bipartita, (Au.) D. Torre. 


Carex bipartita, Aunıonı, Fl. Pedem., 1785; Kobresia bipartita, Datta Torre, Best. 
Alpenpfl., 1882; OsrenreLp, Fl. Arct.; Kruuse, List E. Greenl.; Brrrron & 
Brown, Ill. Fl.; K. caricina, Wırıvdenow, Sp. plant.; Lance, Consp. Fl. Groenl.; 
Smimons, Prel. Rep. et Bot. Arb.; Kırı.man, Fan. Vestesk. land; Elyna cari- 
cina, Merrens & Kocn, Deutschl. Fl.: Lrepesour, Fl. Ross.; Hooker, Fl. Bor. 
Amer. 


Fig. Sv. Bot., T. 527: Fl. Dan., T. 2496. 


The Ellesmereland localities are about 3° north of its limit as 
formerly known; not previously found in Arctic America. It grew in 
grassy slopes and rock ledges. 

Occurrence. South coast, Harbour Fjord: “green patch” at the 
anchorage (2240, 3994), Lake Valley (2654, 4252), Barren Vallies (2402). 

Distribution: East Greenland (71°—73° 20°), West Greenland 
(64°—73°), Rocky Mountains, Alaska, Caucasus, Central European 
mountains, Scandinavian mountains (not far northwards), Great Britain. 


Elyna Bellardi, (Aur.) Kocu. 


Carex Bellardi, Atuioni, Fl. Pedem., 1785; Elyna Bellardi, Koca, Beitr. Fl. Orient, 
1848; Ostenretp, Fl. Arct.; Lance, Consp. Fl. Groenl.; Kruuse, List E. Greenl.; 
Brirron & Brown, Ill. Fl.; E. spicata, Scuraver, Fl. Germ.; Hooker, FI. Bor. 
Amer.; Lepesour, Fl. Ross.; Sımmons, Prel. Rep. et Bot. Arb.; Kobresia 
scirpina, WILLDENow, Sp. plant.; GreELy, Rep.; KJELLMan, Fan. Vestesk. land. 

Fig. Fl. Dan., T. 2427; Sv. Bot., T. 527. 


The very great resemblance between this plant and Carex nardina 
may have caused me to overlook it in the Hayes Sound region during 
the first year of the expedition. I became aware of its occurrence first 


on finding it mixed in among specimens of that plant collected at Foulke 
Fjord, 1899. Later, when looking for it, I found them together in 


1898-1902. No.2.] VASCULAR PLANTS OF ELLESMERELAND. 149 


many localities in southern Ellesmereland and a specimen from Hayes 
Sound was also found hiding among C. nardina. It prefers the same 
localities as UC. nardina, dry gravelly slopes, dry rock -ledges and clefts 
of the rock. Flowered late. 

Occurrence. Grinnell Land: Discovery Harbour (Grey). Hayes 
Sound: "Fort Juliane” (676); probably spread. South coast: Fram Fjord 
in several places (1607, 1664); Harbour Fjord, Big Valley, Spade Point, 
Lake Valley (2539), "green patch” (2236, 3995), Barren Vallies, Western 
sound, Sir Inglis Peak; Goose Fjord, at 4th winter quarters (3790). 

Distribution: Northern East Greenland, West Greenland, (not 
hitherto found elsewhere in the Arctic American Archipelago), Arctic 
America, Rocky Mountains to Colorado, Alaska, St. Lawrence Island, 
East Siberia, mountains of Central Asia, Caucasus, Northern Europe, 
Central and Southern European mountains, Iceland. 


Eriophorum Scheuchzeri, Horr:. 


E. Scheuchzeri, Horre, Arten d. Wollgr., 1800; Ostenreun, Fl. Arct.; Lance, Consp. 
Fl. Groenl.; Kruvuse, List E. Greenl.; Natsorst, N. W. Grönl.; Brırton & 
Brown, Ill. Fl.; Ksertman, in Vegaexp.; Lepesour, Fl. Ross.; FeıLven, Fl. pl. 
Nov. Zeml.; Anpersson & Hesseıman, Spetsb. kärlv.; E. capitatum, Host, 
Ic. descr. gram. Austr.; Hart, Bot. Br. Pol. Exp.; Hooxer, Fi. Bor. Amer.; 
E. cap. var. Scheuchzert, Hart, 1. c.; E. vaginatum, Hart, |. c.; et alii, non 
LINNAEUS. 

Fig. Sv. Bot., T. 426; Fl. Dan., T. 1502. 


A confusion between this species and E. vaginatum seems to have 
arisen rather often, and the latter has thus been reported from many 
places, where really E. Scheuchzeri alone grows. As far as I can 
judge, Novaja Semlja and some places on the North coast of Asia, per- 
haps also inside Bering Straits on the American side, are the only true 
arctic stations where E. vaginatum is really found. Indeed I have not 
had any opportunity of revising the specimens from the Kane and Hayes 
expedition referred by Duran to E. vaginatum, but as Hart, who has 
also recorded that species has in fact collected only E. Scheuchzeri, 
as I have seen in the London collections, I do not hesitate to refer the 
plant from Gale Point (Duranp, Enum. pl. Smith S., p. 95) to the last- 
mentioned species, as also all which is recorded as E. vaginatum from 
Greenland (cf. Simmons, Dan. Greenl. pl., p. 473). 

I think the error is in great part due to the indications in literature 
about the sheaths of the culm, which are said to be inflated in E. va- 
ginatum but not in E. Scheuchzeri; as a fact also the latter has 
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much-inflated, leafless sheaths on the culm. In the living state, both 
species can immediately be distinguished by their different manner of 
growth, but herbarium specimens also are easily enough separated. 
The Ellesmereland specimens always had pure white wool. 

E. Scheuchzeri grew in wet clay plains, swamps and small lakes 
often in rather deep water as well as in pools, where it developed 
numerous leafy shoots besides the culms from its creeping rhizome. It 
flowered rather late, hardly before the end of July, but very soon had 
developed fruit. | 

Occurrence. Grinnell Land, Discovery Harbour, Shift Rudder 
Bay (Hart). Hayes Sound region: interior of Beitstad Fjord, Skräling 
Island (1364), Cape Viele, ‘Deserted Village” (Hart), Lastraea Valley, 
Fram Harbour (1130). Southern East coast: Gale Point (Hayes). South 
coast: Fram Fjord (abundant, 1601), Harbour Fjord, Big Valley, Spade 
Point, Barren Vallies (abundant); Goose Fjord; East of 3rd quarters and 
in the bottom valley. West coast: Lands End (2849). - 

Distribution: East and West Greenland; Arctic American Archi- 
pelago, Arctic America down to Labrador, New Foundland, Manitoba, 
Oregon, Rocky Mountains, Sitcha, Alaska, Unalaschka, St. Lawrence 
Island, Siberia, Ural, Arctic Russia, Novaja Semlja, Spitsbergen, North- 
ern Scandinavia, Central and Southern European mountains, Iceland. 


Eriophorum. polystachium, L. 


E. polystachium, Linnaeus, Sp. plant., ex p., 1753, Fl. Lapp., Fl. suec., excl. Å et ;; 
OstenfeLD, Fl. Arct.;. Kruuse, List E. Greenl.; Neuman & ÅHLFVENGREN, Sv. 
Fl.; AscHerson & Grarsner, Fl. Nordostd. Flachl.; non Torrey, Mon. Cyp.; 
nec Hoorer, Fl. Bor. Amer.; nec Brirron & Brown, Ill. Fl.; E. polyst. var. 
elatior, Hart, Bot. Br. Pol. Exp.; E. angustifolium, Lance, Consp. Fl. Groenl.; 
Natnorst, N. W. Grönl.; Greety, Rep.; Hooker, l.c.;.Torrey, |. c.; KsELLMAN, 
in Vegaexp.; LEDEBoUR, Fl. Ross.; FeıLven, Fl. pl. Nov. Zeml.; Anpersson & 
HesseLMan, Spetsb. kårlv.; Hartman, Skand. Fl.; A. Brrrr, Norg. Fl. 

Fig. Fl. Dan., T. 1442; Sv. Bot, T. 490. - 


As the above synonyms show several authors in later times have 
adopted the Linnaean name E. polystachium for the plant, which has 
usually gone under the name E. angustifolium, Roru. This doubtless 
is a right measure, provided only that it can be proved that Linnaeus 
has looked upon it as the typical E. polystachium. I have nowhere 
found a detailed examination of the question, and I have therefore 
thought it best to undertake it. In Sp. plant., Ed. 1, p. 52, only E. 
polystachium is set up without any varieties, viz., no difference ıs here 
made between the three species which have afterwards been found to 
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form the original Linnaean one. But Linnarus himself, two years later 
in Fl. Suec., Ed. 2, p. 17, established two varieties 8 and y, which have, 
however, got no names. But here, under the main form, is a quotation 
from his Fl. Lapp., p. 22, which shows Linnaeus to have looked upon 
the Lapland form as the main species. But that is the plant commonly 
called E. angustifolium, and consequently according to priority the 
name E. polystachium of Linnagus must be used for that. From the 
other quotations I have not been able to draw any inference, as the 
works in question have either not been at my disposal or have yielded 
no information. _ 

But under 8 is quoted: Tournerort, Inst. rei herb., p. 664, “Lin- 
agrostis panicula minore”, and in the work of TouRNEFoRT again a 
reference is found to TABERNAEMONTANUS, Ic. plant., p. 230, a figure which 
doubtless must be referred to E. latifolium, Horre.. By this, I think, 
it may be inferred that Linnaeus has by his 3 meant the last-mentioned 
species notwithstanding that he has in the same place another quotation: 
Vanuant, Bot. paris, T. 16, fig. 1, which seems to point in another 
direction. The fig. 1 of VAILLANT, I. c., namely depicts E. angustifolium, 
the fig. 2 on the contrary, E. latifolium, and it can only be thought 
that Linnaeus has by mistake quoted fig. 1 insteed of fig. 2, the more so, 
as VAILLANT quotes TournEFoRT's "Linagrostis panicula minore” to fig. 
2, and "Lin. pan. majore” to fig. 1. 

But even if it is taken for granted that Linnaeus has had in view 
as a the E. angustifolium of lather authors, and as 8 the E. latifolium, 
we can only say, that the former ought to be called E. polystachium, 
L., and it seems still doubtful if the original E. angustifoliwm of Roru, 
Tent. Fl. Germ., is the same plant. The author gives a description of 
his species which is on the whole little satisfying, but nevertheless 
contains something which can hardly have reference to any other plant 
than that which we usually call Z. gracile, Koch, viz.: — “Foliis angusti- 
oribus, latitudine fere culmi, canaliculato triquetris”. A quotation is 
also met with here from ScHEUcHzER, Agrostogr., p. 308, “Linagrostis 
palustris angustifolia, panicula sparsa, pappo rariore”, which quotalion 
Linnarus has under his y, and which doubtless is to be referred to 
“E. gracile”. The name gracile is first used by Koch in Roru, Catal. 
Bot, append., and here a description is given, which leaves no doubt 
about the plant in view, even though some of the quotations which 
accompany it can hardly be brought into accord with the description. 
Especially this is the case with VaLLANT, I. c, T. 16, fig. 2, about 
which Koch says “bona!” notwithstanding that it represents an un- 


152 H. G. SIMMONS. [SEC. ARCT. EXP. FRAM 


doubted E. latifolium. There is still another name for the same plant, 
also from 1800, viz., E. triqueirum, Hoppe, Arten. d. Wollgr. Besides 
Horre here has E. angustifolium, which he identifies with the E. 
polystachium ß of Linnaeus and with the above quotation from 
SCHEUCHZER, Agrostogr., p. 308 (which Linnaeus himself referred to 
his y), and also E. latifoliwm, which he identifies with the a of Lin- 
NAEUS and with the “Linagrostis panicula ampliore” of SCHEUCHZER, 
Agrostogr., p. 306. | 

Even though perhaps Rot and Kocu have had no clear idea about 
the species, I think it may be inferred from the above examination, 
that the right names for the three plants must be E. polystachium, L., 
E. latifolium, Horre, and E. angustifolium, Rotu, the latter with the 
synonyms E. gracile, Koch, and E. triquetrum, Horre. 

As already mentioned, later european authors have generally iden- 
tified the main form of the E. polystachium, L., with the plant formerly 
called E. angustifolium, and they have taken up the Linnaean name 
for it again, but american florists have since the time of Pursu held 
another view of the matter. This author has, in his Fl. Am. sept., 1, 
p. 58, both E. polystachium and E. angustifolium. As his quotation 
of Engl. Bot., T. 563, shows, he uses the first name partly at least, for 
E. latifolium, that is to say, he uses the names in the same sense as 
Rotu, and later authors have followed him, for instance Torrey and 
Britton & Brown. The cause for this may be sought partly in an 
error about that which LinNazus regarded as the main form of his 
species, but also in a new difficulty which arises therein, that the 
two species, clearly distinct as they are in Europe in several constant 
characters, are not so in America. There intermediate forms are found, 
which have puzzled the florists a good deal. Ro». Brown, Chlor. Melv., 
p. 26, says that the arctic Eriophorum specimens that he had had for 
examination were “quasi mediae inter E. angustifolium et E. poly- 
stachium forsan ab utroque distinctae”. Among them he found forms 
with glabrous as well as with scabrous peduncles to the spikes. 

This also is the case with my specimens, even though quite glabrous 
peduncles are rarely found, and the same variation is met with in the 
Greenland specimens of the Copenhagen herbarium. The arctic form 
must, however, because of its terete culms, flat spike-peduncles, long, 
channeled leaves, large spikes and fusiform achenes, doubtless be refer- 
able to E. polystachium in the sense in which it is here taken. How 
the southern american forms ought to be placed is another question 
(cf. FernaLp, N. Am. Erioph.), 
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Ellesmereland specimens generally had more or less dark, even 
quite black, scales and consequently represent the f. tristis, (Tu. Fr.) 
OsTENF. 

In swamps the species was never lacking in any place I visited, 
and also in other more or less wet localities, it was generally found. 
From the end of June it was generally in flower, and soon the woolly 
fruiting spikes appeared. | 

Occurrence. North Coast: Floeberg Beach (Hart). Grinnell 
Land: Discovery Harbour (Hart, GreeLy). Hayes Sound region, very 
common, specimens from: Eskimopolis (848), Bedford Pim Island (266, 
447, 1252). South coast, also very common, specimens from: Fram 
Fjord (1621), Harbour Fjord (2538), Wolf Valley in the Goose Fjord 
(3953). West coast: Reindeer Cove and Lands End. 

Distribution: all over the Arctic Regions (except Franz Joseph 
Land and Jan Mayen) and far down in the temperate parts, at least of 
Europe and Asia (but perhaps not in America). 


Gramineae. 


Agropyrum violaceum, (Hornen.) Lance. 


Triticum violaceum, Hornemann, Fl. Dan., Fasc. 35, 1832; Scnzurz, Pl. vase. Jeniss.; 
Agropyrum violaceum, Lance, Consp. Fl. Groenl.; Osrenreip, Fl. Arct.; Brit- 
Ton & Brown, Ill. Fl.; A. dasystachium var. violaceum, Greeıy, Rep. 


Fig. Fl. Dan., T. 2044. 


As there can hardly be any possibility of a mistake, I must take 
for good the statement of Greexy, |. c., even without having seen a 
specimen. No notes about habitat are given, only that the specimens 
are said to be from 2 to 7 inches high. 

Occurrence. Grinnell Land, Discovery Harbour in Lady Franklin 
Bay (Greery). 

Distribution: West Greenland, Canada, mountains of the North 
Western United States, Rocky Mountains to Colorado, British Columbia 
(GELERT, in OSTENFELD, |. c., thinks the varieties purpurascens and 
nanum of A. repens, which Hooker mentions in Fl. Bor. Amer., 2., p. 
254, from Arctic America, collected by RicHarbson, to be probably refer- 
able here, but I have seen no T. violaceum from Arctic America in the 
London collections); mouth of the Yenissei River, Northern Finland 
and Scandinavia, Iceland. 
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Festuca ovina, L. 


F. ovina, Linnaeus, Sp. plant., 1753; Hacker, Mon. Fest.; Ostrenreip, Fl. Aret.; 
Lance, Consp. Fl. Groenl.; Kruuse, List E. Greenl.; Narnorst, N. W; Grönl; 
Hooker, Fl. Bor. Amer.; FeıLven, Fl. pl. Nov. Zeml.; F. ovina var. violacea, 
Macovn, PI. Pribilof; Kseııman, in Vegaexp.; Lepesovr, Fl. Ross.; ANDERSSON 
& Hesseıman, Spetsb. k&rlv.; non F. violacea, Gaupin, Agrostol. Helv. 

Fig. Fl. Dan., T. 2462. 

This species is widely distributed and is rather variable; many spe- 
cies and varieties have been established within its form-series, some 
also on arctic specimens. They are, however, very difficult to define, 
as they are in all probability principally due to local conditions. 

The most common form in Ellesmereland is: 


Var. brevifolia, (R. Br.) Hart. 


F. brevifolia, R. Brown, Chlor. Melv., 1823; Natuorst, N. W. Grönl.; Hooxer, Fl. 
Bor. Amer.; F. ovina *brevifolia, Hacker, Mon. Fest.; Dusén, Gefässpfl. 
Ostgrönl.; Anpersson & HesserLman, Spetsb. kårlv.: F. ovina var. brevifolia, 


Harr, Bot. Br. Pol. Exp.; F. ovina *borealis, Lance, Consp. Fl. Groenl.; non 
F. borealis, Mertens & Kocn, Deutschl. Fl.: nec Freischer & Linpemann, FI. 
Ostseeprov.; nec Hooker, Fl. Bor. Amer. 

Fig. Fl. Dan., T. 2706. 


The description which Ro». Brown gives of this form runs as 
follows: — “Festuca brevifolia, racemo subsimplici, erecto, flosculis 
teretibus supra scabriusculis, arista duplo longioribus, foliis setaceis 
vaginisque laevibus; culmeo multoties breviore vagina sua laxiuscula”. 
To this may further be added, that the spikelets are rather large, gener- 
ally tinged with violet or purple. It is, however, not right to describe 
the sheaths as closed entirely, or almost in their whole length, as Hac- 
KEL does (I. c., p. 84 and 117), as I have found in examining the 
original specimens from Melville Island in the Nat. Hist. Mus. 

To this I think the var. violacea of the authors quoted above may 
be referred. The true F. violacea, Gaup., is distinguished by an open 
panicle, short awns etc. (Gaupin, Agrostol. Helv., p. 231), and is by 
Hacker referred to the form-series of F. rubra. From var. alpina, 
(SUTER), found in the Alps and other european mountains, the var. 
brevifolia, is principally distinguished by its coarse growth, larger and 
coarser spikelets, and by the very short lamina of the uppermost culm- 
leaf. However forms are found that come rather near to it (1106, 1150). 
In richer soil the leaves of the culm as well as of the shoots become 
longer and’ broader (1862, 2587, 3999). Rather commonly spread in 
slopes and grassy fields, rarer in open gravel or clay fields. In flower 
about the end of June. 
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Occurrence. North coast: Floeberg Beach (Hart). Grinnell Land: 
Discovery Harbour (Hart), Cape Frazer (Hayes). Hayes Sound region, 
common, specimens form: Beitstad Fjord (489), Skräling Island (1362), 
Cape Rutherford (311, 1150), Fram Harbour (1106), Cocked Hat Island 
(1263), Bedford Pim Island (273, 1186, 1260). South coast; common, 
specimens from: Fram Fjord (1605, 1669); Harbour Fjord (1862, 2152, 
2444, 2587, 3999), Goose Fjord (2877, 3501, 3642). West coast: Nord- 
strand (2111, leg. Fosuems), between Eidsfjord and Baumann Fjord, 
Coal Bay. 


Var. supina, (ScHur) Hacke. 


F. supina, Scuur, Enum. pl. Trans., 1866; F. ovina *euovina var. supina, Hackeı, 
l. c.; Kruusz, Jan May. 


My specimens which may be taken to belong to the sub-variety 
grandiflora of Hacke, are distinguished by their short, generally pros- 
trate culm, which often does not reach over the leaves of the shoots; 
by few-spiked panicles, coarse violet or purple spikelets, and by coarser 
leaves than in the preceding form to which, however, it is allied by 
intermediate forms. In Ellesmereland it is not proliferous as is often 
elsewhere the case. I think that its manner of growth, in looser tufts 
with the radiating, prostrate, short culms, is directly due to the habitat. 
It grows in gravel- or clay-plains, where it will often be buried at the 


time when the snow melts. It seems also to be very late in flowering. 
Occurrence. South coast, in the plains at the interior of the 


fjords: Fram Fjord (1637), South Cape Fjord (2062), Muskox Fjord 
(2147); Goose Fjord, valley at the bottom (3263), east of 3rd quarters 
(3437, 3486), Midday Knoll (4235). 

Distribution (main species and forms): all over the Arctic Regions 
(except Franz Juseph Land?), in America at least down to Winipeg, 
New Jersey, Colorado and California, in Asia down to the Himalayas, 
over the whole of Europe. The var. brevifolia has principially an 
arctic distribution: East and West Greenland, Arctic American Archipel- 
ago, Arctic America, Spitsbergen, but in America it goes down also 
to the Rocky Mountains and the Wahsatch Mountains in Utah. The 
var. supina is most spread in the alpine region of southern mountains 
but is also recorded from Greenland, Novaja Semlja, Spitsbergen and 
Jan Mayen. 
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Festuca rubra, L. 


This species is entered in the list of GreeLy, Rep., 2, p. 15, but 
as the common F. ovina is missing in his list, I am most inclined to 
refer his statement to F. ovina var. brevifolia, which was already 
recorded from Discovery Harbour by Hart. 


Glyceria Vahliana, (Lizm.) Tu. Fries. 


Poa Vahliana, Liesmann, FI. Dan., Fasc. 41, 1845; G. Vahliana, Tu. M. Fries, 
Till. Spetsb. Fan. Fl., 1869; GecLert, in Ostenretp, Fl. Arct.; Lance, Consp. 
Fl. Groenl.; Kruuse, List E. Greenl.; KseLıman, in Vegaexp.; Anpersson & 
Hesserman, Spetsb. kärlv.; G. Kjellmani, Lance, in KJeLLMan & Lunpstrbm, 
Fan. Nov. Seml.; KıeLıman, in Vegaexp. 
Fig. Fl. Dan., T. 2401, Ksettman & Lunpström, |. c., T. 7. 


Found very sporadically in wet, clayey localities. 

Occurrence. Hayes Sound region, sparingly, perhaps overlooked; 
Rutherford Vallies (820), Bedford Pim Island on the Rice Strait side 
(4239). South coast, not quite so rare; Fram Fjord in the Western 
valley (1604); at the anchorage in the Harbour Fjord (1800), and at the 
Barren Vallies (2393), valley on the east side of Sir Inglis Peak (2188); 
Goose Fjord, east of 3rd quarters (4244), Midday Knoll (3502). West 
coast: Lands End (2849). 

Distribution: East Greenland (Scoresby Sound), West Greenland, 
(Umanak), Arctic America (a specimen from Ross’s voyage 1829—33, 
probably from Boothia Felix, in the Nat. Hist. Mus., was the only 
american one I could find), Siberian coast (Dickson Harbour) Novaja 
Semlja, Spitsbergen. In all probability the plant must have been over- 
looked by the travellers in many other places. 


Glyceria angustata, (R. Br.) Tu. Fr. 


Poa angustata, R. Brown, Chlor. Melv., 18293; Hooxer, Fl. Bor. Amer.; G. angw- 
stata, Tu. M. Fries, Till. Spetsb. Fan. Fl., 1869; Geert, in Ostenreuo, Fl. 
Arct.; Lance, Consp. Fl. Groenl.; Kruuse, List E. Greenl. (?); Hart, Bot. Br. 
Pol. Exp., ex p.; Macoun, Pl. Pribilof; Anpersson & Hesserman, Spetsb. 
kärlv.: G. maritima var. arenaria, BERLIN, Kårlv. sv. exp. Grönl., non Fries; 
G. vayinata vur. contracta, Lance, in KyeLıLman, Sibir. nordk. fan.; Kyerr- 
MAN & Lunpström, Fan. Nov. Seml.; G. Vahliana, Tu. Horm, Nov. Seml. 
Veg.: Atropis angustata, Lepesour, Fl. Ross. (?). 

Fig. Fl. Dan., T. 3006. 


It ıs only with great hesitation that I uphold this as a species; 
there is much that tells in favour of its being reduced to a form of the 
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following species. However in its extreme forms, it its characterized by 
its narrow leaves, the very contracted panicles and small spikelets. The 
description of Ros. Brown entirely applies to my specimens and I think 
that they represent the plant which he has described, notwithstanding 
there are specimens in the material from Melville Island (in the Nat. 
Hist. Mus.). that come rather near to G. distans. But others are doubt- 
less the original plant of the description. GELERT (I. c., p. 126 and 128) 
in my opinion, has laid too much stress upon the number of panicle- 
branches from the lower node. Often the peduncles of most spikelets 
go directly out from the node as it seems, and then the number often 
reaches five or more. Such, for instance, is the case with an individual 
belonging to the same specimen as the original of one of the figures 
in the Fl. Dan., T. 3006 (from Spitsbergen, Kingsbay, 1864, Tu. F rigs). 
More certain it seems to be, that the number of flowers in the spikelet 
only reaches four to five; the Fl. Dan. figure, however, also differs in 
this point. 

The best distinguishing mark between this and the following seems 
to lie in the inconspicuous nerves of the lower pale. The ligule is 
generally somewhat longer and more pointed than in the following 
species. The leaves are generally narrower and shorter, the sheaths 
less inflated. 

Hart, 1. c., p. 10, gives a whole collection of different names after 
G. angustata, and his specimens show a corresponding variety of dif- 
ferent plants (G. distans var. urctica, Poa glauca, and in the Kew 
herbarium a single G. angustata). 

Grows in open clay-plains and seems to be very rare, but may 
perhaps have been overlooked and confounded with the following 
species. 

Occurrence. Grinnell Land: Discovery Harbour (Harr!). South 
coast: Fram Fjord in the Western valley (1633), Goose Fjord, east of 
3rd quarters (4247). West coast: Coal Bay in Baumann Fjord (?). 

Distribution: this is difficult to give, but I may record the 
localities from whence I have seen specimens, or where GELERT has had 
an opportunity of verifying the older statements: East Greenland (speci- 
mens from Kjerulf Fjord, which Kruuse, |. c., p. 202, refers here, most 
probably represent G. tenella, as I have seen in the Stockholm her- 
barium), West Greenland (the specimens of NatHorst, N. W. Grönl., 
p. 27, from Ivsugisok helong to the following), Arctic American Archipel- 
ago: Baffin Land, Cumberland Sound, (Taytor !), Digges Island, Igloolik 
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(Parry !), Melville Island (Parry !); Arctic America (Boothia Felix (?), 
Ross, voyage 1829—33!); Alaska (?); Pribilof Islands (?); Land of the 
Chukches; Arctic coast of Asia; Novaja Semlja (!); Spitsbergen (!). 


Glyceria distans, (L.) Wau.ens. 


Poa distans, Linnaeus, Mantissa I, 1767; Hooxer, Fl. Bor. Amer.; G. distans, 
WAHRLENBERG, Fl. Upsal., 1820; GELERT, in Ostenretp, Fl. Arct.; Kruvse, List 
E. Greenl.; Simmons, Prel. Rep. et Bot. Arb.; G. arctica, Hooker, I. e.; Lange, 
Consp. Fl. Groenl.; G. vaginata, Lance, Fi. Dan., Fasc. 44, et l.c.; G. angu- 
stata, Hart, Bot. Br. Pol. Exp., ex p.; Atropis distans, Lepesour, Fl. Ross.; 
Puccinellia distans, Brrrtron & Brown, Ill. Fl. 
Fig. Hooker, |. c., 2, T. 299; Fl. Dan., T. 2582, 2583. 


Indeed, the arctic Glyceriae which, following the example of GELERT, 
I have here referred to G. distans, are rather different from one an- 
other, the typical form with the long, reflexed panicle-branches is hardly 
found in any arctic station, and I have seen transitions from it to the 
arctic forms only from Iceland, but nevertheless I think they must all 
be united, as there are no clear distinguishing marks between them. 
Among my specimens, there are two forms, var. arctica, (Hook.) GEL., 
and var. vaginata, (LANGE) Get. The third Greenland form, which 
LanGE has identified with Sclerochloa Borreri, Bas., I have not found. 

G. distans is a rather common grass especially in clay plains, also 
in rookeries, but generally not where the vegetation is very dense. 
Flowered late, hardly before the end of July. 

Occurrence. Var. vaginata: South coast, Goose Fjord, rather 
common in the clay fields; specimens from Ptarmigan Gorge (3387), 
east of 3rd quarters (3436, 3478), Yellow Hill (8585), Castle Point (8819). 
Var. arctica: Grinnell Land: Discovery Harbour (Hart!). Hayes Sound 
region: Skräling Island (1378), Fram Harbour (4240), Cocked Hat Island 
(1890), Brevoort Island (1209), South coast: bottom valley of Fram 
Fjord (1668), Barren Vallies in Harbour Fjord (2394), east side of 
Muskox Fjord (2149). G. distans is further noted from several places 
in the Goose Fjord and from the West coast; along the Hell Gate to 
Lands End, between Eidsfjord and Baumann Fjord, Coal Bay; probably 
these localities may be referred to var. vaginata. 

Distribution. The arctic varieties seem to be distributed only 
in Greenland (both coasts), Arctic American Archipelago, Arctic coast 
of America, Arctic coast of Asia, Arctic Russia. Allied forms are found 
in Iceland and the Faeroes. The main form is spread all over Europe, 
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down lo Northern Africa, in Northern and Central Asia, more rare in 
America, where it is said to be introduced from Europe (Britton & 
Brown, 1. c., 1, p. 214). 


Glyceria maritima, (Hups.) Wars. 
var. reptans, (HARTM.) m. 


Molinia distans var. reptans, Hartman, Excursions fl., 1846; G. distans var. reptans, 
Hartman, Skand. Fl., Ed. 5; G. reptans, Krox, Finm. Fan.; A. Bryrr, Norg. 
Fl. ; Catabrosa vilfoidea, ÅNDERSSON, in MaLmeren, Spetsb. Fan. Fl.; G. vilfoidea, 
Tu. Fries, Till. Spetsb. Fan. Fl.; Lance, Consp. Fl. Groenl.; Naruorst, N. W. 
Grönl.; Macoun, Pl. Pribilof; G. maritima (vifoidea), Sımmons, Bot. Arb.: 
G. maritima f. vilfoidea, Geert, in Ostenretp, Fl. Arct.; Kruvse, List E. 
Greenl. 


Fig. Tu. Frigs, 1. c., T. 4; Fl. Dan., T. 2883. 


This plant has lately, in the above-quoted paper of Krok, been 
treated in detail and described, so as only to leave for me to refer to 
that treatise. But, as the opinion which the author has formed as to 
the position of the plant is different from mine, I must state my reasons 
for seeing in G. replans only the most stunted form of G. maritima 
which is naturally restricted principally to high-arctic tracts.. It is con- 
nected with the main form by var. arenaria, Fr., which is found in 
poorer localities further south in the area of the species. ANDERSSON, 
Skand. Gram., p. 61, says about this form and the main f. palustris, 
Fr., that in seeing them together in a herbarium, one can hardly realise 
that they belong to the same species, so great is the difference between 
them. But when they are observed in their habitat. one will soon find 
innumerable intermediate forms, that make it impossible to distinguish 
them from one another. The description of the var. arenaria of Frizs, 
Mantissa, 2, p. 9, runs as follows: “pumila, culmis basi stolonibusque 
declinatis saepe radicantibus, foliis filiformi-convolutis, panicula simplici 
hinc tota spiciformi-contracta”. And about its manner of growth it is 
said: “locis arenosis infestatis extimum mappae gramineae contiguae 
limitem versus oceanum sistens”. ANDERSSON, |. c., further completes 
the description by stating that the spikelets are shorter than in the 
main form, which, I think, must signify, that the number of flowers is 
less. But the number of flowers in the spikelets both for Krox and 
O. Daur (in the above-quoted flora of Bıyrr) forms the principal mark 
of distinction between the two species. 

However, it seems only natural that the number of flowers in the 
spikelet is reduced at the same time as the plant becomes smaller in 
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other parts. The original material from Spitsbergen, on which Anpers- 
son established his Catabrosa vilfoidea had only two-flowered spikelets 
— hence the referring to Catabrosa — but in the Copenhagen herbarium 
I have seen as many as six flowers in a spikelet, indeed in rather large 
specimens, that it would, perhaps, be better to refer to var. arenaria. 
Very often the reduction goes still further and no panicles at all are 
developed; this is rather often to be seen even in more southern lo- 
calities, viz., in plants referred to var. arenaria, but in arctic localities 
it becomes still more common, and generally only single inflorescences 
are to be found. I cannot see that a plant thus continually connected 
with another can rightly be looked upon as a separate species. 

Even if a single panicle is developed, that does not imply that ripe 
seed will be developed, probably that is rarely the case, and the plant 
is naturally cast upon vegetative propagation for its continued existence 
and spreading. Consequently the creeping radicant stolons are develop- 
ed to a considerably larger extent than in a form from more favorable 
localities. Fragments of the stolons will easily be spread by the ice, 
which often reaches up to the growing-places of the plant and which 
can detach parts of it and transport them. For the very few shore plants 
of the Arctic Regions, this mode of transport may probably play an im- 
portant part, as they are able to sustain a longer immersion in salt water. 

My Ellesmereland specimens are all of them typical var. reptans 
with small leaves and densely radicant stolons, but from Foulke Fjord 
I have specimens that come nearer to var. arenaria as they are con- 
siderably larger in growth and have the radicant stolons less developed. 
But the flowering was very scarce. In Ellesmereland the plant was 
always sterile. 

It grew always near the shore-line, sometimes in gravelly places, 
generally in clay or mud soil, around lagoons, &c. 

Occurrence. Hayes Sound region: Skräling Island (1386), Twin 
Glacier Valley, Cape Viele, Cape Rutherford (450, 1155), Cocked Hat 
Island (1287). South coast: Fram Fjord (1634); Harbour Fjord at the 
“green patch”; Muskox Fjord; Goose Fjord at 3rd quarters, Yellow Hill 
and 4th quarters; Walrus Fjord. 

Distribution: East and West Greenland, Pribilof Islands, St. 
Lawrence Island, Arctic Siberia, Novaja Semlja, Spitsbergen, Finmark. 
The main species is spread on the shores of America, Asia and Europe, 
and also found in salt-localities inland, however I doubt whether some 
of the localities mentioned for Atropis maritima in LEDEBoUR, Fl. Ross., 
4, p. 390, can really be referred to this. 
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Dupontia Fisheri, R. Br. 


D. Fisheri, R. Brown, Chlor. Melv., 1823; GeLerT, in Ostenreun, Fl. Arct.; Srumons, 
Bot. Arb.; Hooker, Fl. Bor. Amer.; Britton & Brown, Ill. FL; Kyseurman, in 
Vegaexp.: Feiıven, Fl. pl. Nov. Zeml.; AnDersson & Hesserman, Spetsb. kärlv.; 
D. psilosantha, Rurrecat, Symb. pl. Ross.; LEDEBouR, I. c.; Lanse, Consp. Fl. 
Groenl.; Macoun, Pl. Pribilof; Colpodium humile, Lancer, in Hoım, Nov. 
Zeml. Veg. 

Fig. FI. Dan., T. 2521; Ruprecht, |. c., T. 6. 

As Naruorst (Nya bidr.) and Geert (l. c.) have pointed out, D. 
psilosantha cannot be separated from D. Fisheri. My specimens agree 
most with the descriptions of the former. I first found this plant im- 
mediately before our departure from the Goose Fjord, and was only 
able to snatch a few siraws of it on my way to the boat. It seems 
probable that it flowers rarely, and has not therefore been observed, 
either in other localities, or where it was then found, in wet mossy 
places below the Falcon Cliff, a locality which I had visited previously 
several times. I am very much inclined to think that I saw it also in 
the rich vegetation of the large valley on the West side of the Walrus 
Fjord, which, however, was passed in a forced march only, a fact which . 
is the more regrettable, as there would probably have been much 
of ınterest to find. In other arctic tracts, especially in Greenland, the 
plant ıs rare and sporadically appearing. 

Occurrence. South coast: Goose Fjord, below Falcon Cliff (4236). 

Distribution: Northern Danish West Greenland, Arctic Ame- 
rican Archipelago (specimens seen from Baffin Land and the original 
ones from Melville Island), Arctic America, Labrador, Hudson Bay 
region, Alaska, Pribilof Islands, St. Lawrence Island, Land of the 
Chukches, Arctic Siberia, Arctic Russia, Novaja Semlja, Spitsbergen, 
Franz Joseph Land. 


Poa glauca, Vaut. 


P. glauca, M. Var, in Fl. Dan., 1790; Geert, in Ostenretp, Fl. Arct.; Lanse, 
Consp. Fl. Groenl.; Kauusg, List E. Greenl.; Natsorst, N. W. Grönl.; Kseıı- 
MAN, in Vegaexp.; Natnorst, Nya bidr.; Brirron & Brown, Ill. Fl.; P. caesia, 
Suıra, Fl. Britt.; Greeiy, Rep.; Macoun, Pl. Pribilof; Leperour, Fl. Ross.; 
Hartman, Skand. Fl.; A. Bıyrr, Norg. Fl; P. nemoralis, Hart, Bot. Br. 
Pol. Exp.; Glyceria angustata, Hart, 1. c., ex p. 
Fig. Fl. Dan., T. 964; Tab. nostra 9, fig. 5—6. 


Lange, 1. c., p. 173, has explained why the name of Vant is to be 
used for this plant instead of that of Smit, notwithstanding the fact 


that the former has reference originally to one form only of the many 
11 


162 H. G. SIMMONS. [SEC. ARCT. EXP. FRAM 











in which the species occurs. I have had a good deal of trouble in 
coming to a conclusion as to how my material was to be arranged, 
and only with hesitation I place here two of the forms mentioned below. 

It grows most commonly in slopes and rookeries, where it attains 
its best development, but it is also often found in poorer localities, such 
as gravel or clay fields, where it becomes more stunted, with smaller 
and more contracted panicles and smaller spikelets. Some forms may 
resemble P. alpina rather much, and have probably led to the record- 
ing of that species by several authors, as I shall discuss below. 

Besides the common form, I have among my material also a large 
flourishing form which may be called var. elatior, (Anperss.) Lange, 
and another quite opposite form which was found in clay fields in some 
places at the Jones Sound coast. I think this is sufficiently character- 
istic to deserve a description and a name. 

Var. tenuior, n. var.: dense caespitosa; culmi circa 20 cm. alt, 
graciles, erecti, infra medium foliosa; folia plana, culmum latitudine 
duplo plusve superantia, ligula elongata, acutiuscula, vulgo integra. 
Panicula angusta, contracta, vel ramis infimis patulis, solitariis vel 
duobus; capillaceis vel parum robustioribus. Spiculae 1 — pauciflorae, 
anguste lanceolatae, violascentes, quam in forma vulgari multo minores. 

I was, for a time, inclined to identify this form with P. attenuata, 
Trınıus, in Bunce, Verz. Altai Pfl., p. 9, but that plant should have 
the leaves “perangusta, subconvoluta”, which does not agree with my 
plant, which must at present be regarded as a variety of P. glauca. 

In Fram Fjord, I found in loose sand in the river-valley, a form 
which agrees with var. arenaria, Hartz, Fan. og Karkr., p. 350, but 
for the longer and more pointed ligule of the Ellesmereland specimens. 

I have still another form in my collection, which must for the 
time be referred to P. glauca, as a member of its large form-series, 
even if it should perhaps by right have a specific name of its own. It 
agrees quite with the description of Lance’s var atroviolacea, |. c., p. 
173, but for its being proliferous, and also in comparing it with the 
originals of Lanee’s plant in the Copenhagen herbarium, I have found 
it to be like them in every other respect, even in points not mentioned 
in the description. Lance has only given his plant the rank of variety, 
notwithstanding which, he says about it and his other variety pallida: 
— “quae tam habita quam pluribus characteribus a typo ita recedunt, 
ut facile species distinctas crederem”. 

The variety atroviolacea is (LANGE, 1. c.) described as follows: — 
«Spithamea, rigida, fol. planis, caulino superiore patulo, basin in- 
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florescentiae subattingente, ligula elongata; panincula virginea dense 
coarctata, spiculis subbifloris, glumis longe acuminatis, atroviolaceis, 
paleis basi viridibus albomarginatis, apice purpureo marginatis”. 

It must also seem peculiar that the characters are always found 
together which I deem most important, viz., narrow spikelets with long - 
pointed glumes and a long pointed or erose ligule. The culm is rather 
short and stout, and the proliferous Ellesmereland specimens have 
generally only one transformed flower. As no proliferous form of P. 
glauca is previously described, however common this phenomenon may 
otherwise be within the genus, I was rather doubtful at first whether 
the plant could belong to it, and I was for a time very much inclined 
to refer it to P. stenantha, Trintus, Gram. gen. et spec., the description 
of which, such as it is rendered by Hooker, Flor. Bor. Amer., and 
GELERT, |. c., seemed to apply rather well to it. Moreover KJELLMAN, 
As. Beringss. Fan., p. 558, presumes that the P. stenantha from Senja- 
vin Bay mentioned by Lepesour, |. c., might in fact be P. glauca. 
Indeed I think it very probable that the proliferous form of the latter 
species is found in the Bering Strait region, but the real P. stenantha, 
which 1s also very often proliferous, is rather a different plant, as I 
immediately found when, in London I had access to the original descrip- 
tion of Trınıus and saw a great many specimens. 

The original specimens of Lance's var. atroviolacea, to which I 
think it best to refer my plant, are from Umanak in Danish Greenland, 
collected by Ring, and also specimens brought home by J. Vant from 
the same tract fully agree with mine, except for the proliferous spikelets 
of the latter. But even if there are specimens collected in other parts 
of Greenland, by far the greater part of the specimens that are referred 
to it in the Copenhagen herbarium do not really belong to it. Even 
Lange himself, seems later on to have laid stress only upon the charac- 
ter expressed in the name "atroviolacea”. The smaller of the two 
grasses figured in Suppl. Fl. Dan., T. 65 (P. stricta) may probably be 
referred to the present variety. 

My specimens of var. atroviolacea {. prolifera as it may be called, 
are from a rather limited area in the Goose Fjord, where it grew in 
fields and slopes of stiff clay. 

Occurrence. F. typica. Grinnell Land, Discovery Harbour (Harr 3). 
Hayes Sound region: mouth of Flagler Fjord, Twin Glacier Valley (Hart 
867), Cape Rutherford (802), Fram Harbour (1105), Cocked Hat Is- 
land (1262), Bedford Pim Island (1256). South coast: Fram Fjord (1667); 
Harbour Fjord, “green patch” (2157), slopes east of the anchorage 
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(2230), Barren Vallies (2392), Western sound (2447), Seagull Rock (2597), 
Big Valley, Sir Inglis Peak; Muskox Fjord; Goose Fjord, Gull Cove, 
Falcon Chiff (2883). 

Var. elatior. South coast: Harbour Fjord, “green patch” at the 
- anchorage (4004), valley on Sir Inglis Peak (2185). 

Var. tenuior. South coast: Fram Fjord (1628), Goose Fjord at 
Midday Knoll (3504, 3644). 

Var. arenaria. South coast: Fram Fjord in the Western valley 
(4243). 

Var. atroviolacea f. prolifera. South coast: Goose Fjord, at the 
Yellow Hill (3587) and Midday Knoll (3500, 3643). 

Distribution: East and West Greenland, Arctic American 
Archipelago, Arctic America and down to White Mountains of New 
Hampshire, Rocky Mountains, Alaska, Land of the Chukches, Arctic 
Siberia, Altai, Arclic Russia, Spitsbergen, Northern Scandinavia, moun- 
tains of Central Europe, Great Britain, Iceland. 


Poa abbreviata, R. Br. 
P. abdreviata, R. Brown, Chlor. Melv., 1833; GELErRT, in OstenreLD, FL Arct.: 


Lange, Consp. Fl. Groenl.; Kruuse, List E. Greenl ; Grezety, Rep.; Simmons, 

Bot. Arb.; Hooxer, Fl. Bor. Amer.; Brirron & Brown, Ill. FL; Macoun, PI. 

Pribilof; Lepesour, Fl. Ross.; Fritpen, Fl. pl. Nov. Zeml.: Anpersson & Hes- 

SELMAN, Spetsb. kårlv. 

Fig. Fl. Dan., T. 2884. 

This high-arctic plant, which in Greenland belongs to the rare 
ones that are only found in the northern parts, was in Ellesmereland 
fairly common, and I had an opportunity of collecting a rich material 
of it. I cannot find the least difficulty in separating it from either P. 
cenisia or P. glauca, to either of which it is often referred (cf. GE- 
LERT, |. c., and Hart, Bot. Br. Pol. Exp.). 

It grew principally in gravelly slopes, in rock fissures or among 
boulders, rarely in clayey soil or in a denser vegetation. It flowered 
rather late, rarely before the middle of July, but fruited richly. 

Occurrence. North coast: Dumbbell Harbour (Ferupen !), Floeberg 
Beach (FEıLden !). Grinnell Land, Discovery Harbour (Hart!). Hayes 
Sound region: “Fort Juliane” (678), Beitstad Fjord, Skräling Island 
(1380), islet at Cape Viele (1345), Cape Rutherford (314, 1134), Fram 
Harbour (1104, 1131), Cocked Hat Island (1214), Bedford Pim Island 
(Cape Sabine (Fempen!), 438 1191, 1253). South coast: Fram Fjord 
(1610); Harbour Fjord at the Barren Vallies (2400); Muskox Fjord (2118, 
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2652); Goose Fjord, very common (2862, 2876, 2999, 3267, 3306, 3390 
3003, 3573, 3586, 3640, 3957, 4246). 

Distribution: Northern East and West Greenland, Arctic Ameri- 
can Archipelago, Arctic America, Labrador, Novaja Semlja, Spitsbergen, 
Franz Joseph Land. 


Poa evagans, n. sp. 


Laxe caespitosa — stolomfera, 8—12 cm. alta, glabra. Rhizoma 
tenue, ramis suberectis, vaginis persistentibus vestita. Folia angusta, 
involuta. Ligula protracta, acuminata, in foliorum culmi brevior, truncata 
vel paulo lacerata. Folia culmi 2—3, vagina longa inflata, lamina 
brevi, in superiore brevissima. Culmus strictus, infra medium foliatus. 
Panicula 2—3 cm. longa, densissime contracta, ovato-cylindracea, ramis 
brevibus, capillaribus, 1—3 spiculas gerentibus. Spiculae laxae, vulgo 
3-florae. Glumae aequilongae ad basin purpurascentes, ceterum mem- 
branaceo-flavescentes, obsolete carinatae, trinerviae, apicem versus erosae. 
Paleae obtusae, glumis simillimae; inferior 5-nervia, ad basin pilis 
paucis, brevibus instructa, superior 3-nervia. 

Fig. Tab. nostra 8, fig. 2—7. 

In habit this grass differs rather much from the common type of a 
Poa, but there is a certain resemblance to P. abbreviata, and also to 
P. glauca, var. arenaria, in the company of which it grew. I think 
it is most nearly allied to P. abbreviata and the specific name has 
reference to the difference from that species in the built of the shoot- 
system. This manner of growth which may be said to hold the middle 
place between the caespitose and the creeping species of the genus, is 
doubiless due to the quality of the locality, loose moving sand. Gene- 
rally a few leafy shoots and one or a couple of culms stood together 
in a little group, and in digging out the plant, it was found, that the 
rhizome-branches which were covered by sheaths of old leaves, converged 
downward to a common point of origin. Sometimes rhizome-branches 
would creep more horizontally for a while before they began to rise to 
the surface. 

The leaves of the sterilé shoots have rather narrow sheaths, and 
are narrow, rather stiff, involute. The sheaths of the culm leaves are 
longer, very much inflated. Their lamina is very short, especially in the 
topmost, where it may be represented only by a small point. Leaves 
and culm are entirely glabrous. The culm is stiff, erect and leafy only 
as far as the middle. 
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The panicle is densely contracted, almost cylindrical, tapering a 
little towards both ends. The branches from the lower nodes are about 
three, very short, thin, stiff, and glabrous, each carrying from one to 
three spikelets. The spikelets are very lax and during the anthesis — 
I have only seen it in that state — the flowers are spread open. Their 
number in the spikelet is generally three. 

The glumes are equally long, the lower one is somewhat broader. 
and a greater part of it is purple-brown than in the upper one. The 
greater part of both, however, is membranaceous, of a yellowish, light- 
brown colour, the nerves reaching to about the middle, 3 in number. 
In the pales there are three stronger nerves that are visible through 
the membranaceous part almost to the blunted end, and besides there 
are two shorter and feebler ones in the lower pale. Only the basal 
part of the glume and the nerves are purple, the rest is membranaceous. 
At the base of the lower pale there are a few short hairs. In fruiting 
state the plant was not seen, but there were many old culms, where the 
glumes were generally all that was left of the whole spikelet; sometimes 
also a remnant of a withered flower was to be seen. 

I am fully aware of the risk in establishing a new species in such 
a genus as Poa, but my plant certainly cannot be united to any other 
arctic species of the genus, and I have tried in vain to find specimens 
of it in the rich London collections, or to seek out a description of a 
species of Poa to which it could be referred. It may, however, be 
possible that P. evagans is spread in the Arctic Archipelago, and has 
been overlooked by the older English expeditions, that have never had 
any botanist among their members. 

As already mentioned, this species grew, in the only locality where 
I found it, in loose moving sand in a river valley near the shore. When 
found August 26, 1899, it was in full flower. 

Occurrence. South coast: Western Valley in Fram Fjord (4267). 


Poa alpina, L. 


This species is recorded from north-western Greenland and from 
Ellesmereland, but I have not found it, and I must admit that I have 
very little contidence in those statements. The Greenland specimens 
with one exception, are probably kept in some American collection, and 
such also is the case with the specimens upon which the statements of 
GREELY and WETHERILL are based (from Discovery Harbour, resp. 
“north side of Jones Sound” = neighbourhood of Fram Fjord). These 
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I have had no opportunity of forming an opinion about, but I do not 
think they are to be believed in, as the authors by whom these collec- 
tions are treated have made rather many mistakes in other cases (except 
WETHERILL), and as there is a considerable probability that forms of 
P. glauca or P. cenisia which may bear a rather deceptive resemblance 
to P. alpina, might have been taken for it (cf. P. cenisia). This view 
receives considerable further support in the fact that no specimens from 
the localities mentioned for P. alpina by Hart (Bot. Br. Pol. Exp., p. 
41) are to be found in the collections at Kew and in the Nat. Hist. 
Museum. Hart records P. alpina besides from Disco also from Bes- 
sels Bay in noıth-western Greenland, from Discovery Harbour and 
Walrus Island in Grinnell Land, and from Cape Sabine, but as no 
specimens exist to confirm his statements, I think that the species ought 
to be excluded from the Ellesmereland flora. 


Poa laxa, Haenxe. 


This species also is recorded by GrEELY from Discovery Harbour, 
and Hart has it as a form of P. flexuosa. I have, however, seen no 
specimens to bear out the later statement, and I think it most right to 
exclude this also from the flora, notwithstanding it must be admitted 
that the plant could perhaps have reached so far north. However, 
GELERT in ÖSTENFELD, Fl. Arct., p. 124, who gives several localities in 
the Arctic American Archipelago for it, has excluded Grinnell Land. 


Poa cenisia, Aut. 


P. cenisia, Atuioni, Auct. Flor. Ped., 1789; Geert, in Ostenrevp, Fl. Arct.; Kruuse, 
List E. Greenl.; GreeLy, Rep.; Brirron & Brown, Ill. Fl.; Lepzsour, Fl. 
Ross.; Hartman, Skand. Fl.; Kruuse, Jan May.; P. flexuosa, Host, Ic. descr. 
gram. Austr.; Wasvenserc, Fl. Carp.; Lance, Consp. Fl. Groenl.; Natsorst, 
N. W. Grönl.; Hart, Bot. Br. Pol. Exp., ex p.; Hooxer, Fl. Bor. Amer.; 
KJELLMAN, in Vegaexp.; NATHorsT, Nya bidr.; P. arctica, R. Brown, Chlor. Melv.: 
Greety, |. c.; Hooker, 1. c.; Macoun, Pl. Pribilof; Lepesour, |. c.; KreLLman & 
Lunpstrém, Fan. Nov. Seml.; P. filipes, Lance, l.c.; P. trichopoda, Lange, Fl. 
Dan., Fasc. 49, et I. c. 


Fig. Fl. Dan., T. 2529, 2885; Hosr, 1. c., T. 26; Sv. Bot, T. 704. 


As for the definition of this species I can only agree with GELERT, 
le. It is rather difficult to keep apart from P. pratensis, from which 
it differs principally in characters of hahit. Proliferous forms can hardly 
be referred with certainty to either of them. 
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P. cenisia is one of the most common grasses in Ellesmereland 
and is rarely lacking in somewhat moist places, in slopes and rookeries; 
and, if only the water supply is sufficient, it is commonly found also in 
rockledges and in depressions of gravel- or clay-fields. Generally the 
culms stand more or less isolated and the creeping stolons are well 
developed, but in a dense vegetation it may go over to a rather 
caespitose mode of growth, with short stolons only (2653, 4000). I 
thınk that such forms have led to the statements about P. alpina 
mentioned above. I had made the same mistake myself during my 
‘stay in the Harbour Fjord, but afterwards it proved that there was no 
P. alpina in the collection. 

In Ellesmereland P. cenisia is not often proliferous as it seems; I 
have only a few specimens which I think ought to be referred here. 
Such forms doubtless are comprised in P. stricta, LINDEBERG, Resa i 
Norge; GELERT, l. c., p. 122 refers this as well as P. colpodea, Tu. 
Fries, Till. Spetsb. Fan. Fl., p. 138, to P. pratensis, as “viviparous” 
forms of it. I do not indeed doubt that forms of P. pratensis are com- 
prised under that name; as I have examined the collection of “P. stricta” 
in the herbarium of the Botanical Museum of Lund, revised by LinDEBERG 
himself, I think, I can assert that there are also forms of P. cenisia 
and P. laxa, probably also of P. glauca included. Some bear a rather 
considerable resemblance to the form wich I have above referred to the 
latter species as its proliferous state. It is, however, hardly possible to 
form a precise opinion about the affinity of such forms, as the different 
parts of the spikelet becomes so entirely altered when it gets proliferous. 

Occurrence. North coast (Hart). Grinnell Land, common as 
far as may be judged by the statements of Hart. Hayes Sound region, 
common; specimens from: Skraling Island (1379), Cape Viele (864), 
Eskimopolis (837), Cape Rutherford (303, 449), Fram Harbour (289, 1108), 
Bedford Pim Island (279, 439, 1124, 1257). In the Ster collection from 
Weyprecht Islands (Horm). South coast, common; specimens from: 
Fram Fjord (1603), Harbour Fjord (2157, 2172, 2242, 2541, 2589, 2653, 
4000, 4003), Goose Fjord (3432, 3490, 3497, 3641). West coast: Rein- 
deer Cove; Braskerud Plain (701, leg. Isacusen). The proliferous form 
from Seagull Rock in the Harbour Fjord (2579) and Falcon Cliff in the 
Goose Fjord (2881). 

Distribution: all over the Arctic Regions and also in Labrador, 
Rocky Mountains, islands of the Bering Sea, Kamshatka, Altai, Hima- 
layas, Scandinavian and Central European mountains, Iceland. 
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Poa pratensis, L. 


P. pratensis, Linnaeus, Sp. plant. 1753; Geert, in Ostenrerp, Fl. Arct.; Lance, 
Consp. Fl. Groenl.; Kruuse, List E. Greenl.; Simmons, Prel. Rep. et Bot. Arb ; 
Hooker, Fl. Bor. Amer.; Brrrron & Brown, Ill Fl.; KseLıman, in Vegaexp.; 
Lepesour, Fl. Ross.; Fempen, Fl. pl. Nov. Zeml.; Natuorst, Nya bidr. 


Fig. Sv. Bot. T. 88; Fi. Dan., T. 1444; Tab. nostra 8, fig. 1 (f. prolifera). 


The few specimens of this species which I have brought home, 
seem best referable to var. alpigena, N. M. Bıyrr, Norg. Fl. They 
are found in places of old Eskimo habitation, which accords well with 
what Lange, |. c., p. 177, mentions about its appearance in Greenland. 

At the Jones Sound coast I only found proliferous forms that I 
could refer to this, that is to say I am not absolutely certain about their 
place (cf. P. cenisia). Especially is it doubtful whether the proliferous 
Poa from the Falcon „Cliff (4008) which was found in company with 
P. cenisia ought not rather to be referred to the latter. But the little 
that could be seen of the structure of the pales, pointed rather to P. 
pratensis, as the pale was tolerably distinctly veined, with long-haired 
veins. The proliferous form was found elsewhere in open gravelly or 
somewhat clayey soil. 

Occurrence. Hayes Sound: Skräling Island (1361), Cape Viele 
(4248). Proliferous forms from the South coast: Fram Fjord at the 
mouth of the river of the Western valley (1635); Goose Fjord, Falcon 
Cliff (4008), gravel-ridge east of 3rd quarters (3480). 

Distribution: East and West Greenland, Arctic American 
Archipelago (specimens only seen from Beechey Island in North Devon), 
Western Arctic and Temperate North America (partly introduced ac- 
cording to Britton & Brown, |. c.), in Asia from the New Siberian 
Islands and the arctic coast far southwards, all over Europe, Novaja 
Semlja, Spitsbergen, Franz Joseph Land, Faeroes, Iceland, Southern 
South America. 


Pleuropogon Sabinei, R. Br. 


P. Sabinei, R. Brown, Chlor. Melv., 1823; Gerert, in Osrenretp, Fl. Arct.; 
Natnorst, N. W. Grönl.; Lancer, Consp. Fl. Groenl., 2; Kruuse, List E. 
Greenl.; Smmons, Prel. Rep. et Bot. Arb.: Tavıor, Fl. pl. Baffin B.; Hooker, 
Account Walker; Hooker, Fl. Bor. Amer.; Britton & Brown, Ill. Fl.; KsELLMAN, 
in Vegaexp.; FezıLven, Fi. pl. Nov. Zeml. i 

Fig. R. Brown, 1. &, T. D; NorpenskiöLp, Vegas färd, 1, p. 318; 
Ostenrann, |. c., fig. 90; Tab. nostra 10. 


As I thought ıt very probable, that this interesting plant, which 
was previously found both by NaTHorsT in north-western Greenland 


170 H. G. SIMMONS. |SEC. ARCT. EXP. FRAM 


and by others in several places in the Arctic Archipelago, might occur 
also in Ellesmereland, I kept a constant lookout for it in all ponds and 
lakelets, that were visited in my excursions. In the Hayes Sound 
district, however, my search was in vain, but in Fram Fjord it was 
found, and later on in several places in the south-western corner of 
the land. 

It appeared in two forms, one growing in the water of pools and 
lakelets and having long floating leaves like those of Glyceria fluitans 
and another which grew in furrows of the soil or other places, where 
it had doubtless been flooded early in the summer but stood perfectly 
dry when flowering. This f. terrestris had a culm only 4—6 inches 
high, and leaves which were only a couple of inches. The panicle also 
had fewer and smaller spikelets. It could, however, be hardly anything 
but a form due to less favorable conditions of growth. The figures of 
the plant that exist in the literature apply most nearly to this form, 
whereas the f. aquatica with the longer culm, of which only the upper- 
most part and the panicle rise above the surface of. the water, on which 
the long basal leaves float, has never been figured. 

Occurrence. South coast: Fram Fjord, both forms rather com- 
monly spread, the f. aquatica both in lakes and pools in the Western 
valley (1600) and in the valley at the bottom of the fjord; the i. ter- 
restris also in several places along the west side (1666); Goose Fjord: 
east of 3rd winter quarters (3434, f. terrestris); in lakelets on the low 
land between the Goose Fjord and the bottom of the Walrus Fjord; 
here also f. terrestris; Walrus Fjord, f. aquatica abundant in the great 
valley on the west side. 

Distribution: Northern East and West Greenland (in a few 
localities only), Arctic American Archipelago (several localities besides 
the original one in Melville Island), Arctic America (a specimen from 
Ross’s voyage, 1829—33, probably from Boothia Felix, in the Nat. 
Hist. Mus.), Arctic Siberia, Altai, Novaja Semlja, Franz Joseph Land. 


Catabrosa algida, (Souanp.) Fr. 


Agrostis algida, SoLanper, in Puipps, Voy. N. Pole, 1774; Wanuen»ers, Fl. Lapp.; 
Catabrosa algida, Fries, Mantissa 3, 1842; Lance, Consp. Fl. Groenl.; Nar- 
Horst, N. W. Gronl.; Simmons, Prel. Rep. et Bot. Arb.; Krerıman, in Vegaexp.; 
Lepesour, Fl. Ross.; Anpersson & HesseLman, Spetsb. kärlv.; Phippsia algida, 
R. Brown, Chlor. Melv.; Geert, in Osrenretp, Fl. Arct.; Kruuse, List E. 
Greenl.; Hart, Bot. Br. Pol. Exp.; Hooxer, Fl. Bor. Amer.; Brrrron & Brown, 
Ill. FL; Macoun, Pl. Pribilof; FeıLven, Fl. pl. Nov. Zeml.; Kruuse, Jan May.: 
Ph. monandra, Hooker, |. c. 

Fig. Fl. Dan., T. 1505; Sv. Bot., T. 545; WAaHLENBESG, |. c, T. 1. 
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As this plant, especially through C. concinna, Tu. Fr., stands in 
near affinity to the species of the genus Catabrosa, there is hardly 
any cause for taking up the genus Phippsia again. C. algida, as 
ANDERSSON & HEssELMAN, |. c., also observe, is one of the first grasses 
to flower — I found it flowering in June — but it may be found still 
flowering at the end of the summer, as different individuals attain to 
flowering at very different times. Ripe fruit was seen already in July. 
It is rather variable as to size, ramosity of the panicle, etc., and was found 
both in wet places among moss, around pools, and in inundated clay 
fields, and also in rookeries and other manured places where it becomes 
especially large and thriving. Harr, 1. c., p. 40, also speaks of it as 
“growing in mud by the sea edge on ground which is flooded by spring- 
tides”, but I have never seen it so near the shore line. 

Occurrence. Grinnell Land: Discovery Bay, Radmore Harbour, 
Norman Lockyer Island (Hart). Hayes Sound region rather common: 
Beitstad Fjord, Cape Rutherford (307), Fram Harbour (290, 453, 1415), 
Cocked Hat Island (1264), Bedford Pim Island (274, 1196, 1258). South 
coast: Harbour Fjord, Big Valley, Lake Valley, Spade Point (1798, 2526), 
Barren Vallies (2389), Western Sound: Muskox Fjord; Goose Fjord, 
very common (3335). West coast: along the Hell Gate to Lands End, 

Distribution: East and West Greenland, Arctic American Ar- 
chipelago, Arctic America, Alaska, Pribilof Islands, Arctic Siberia and 
Russia, Novaja Semlja, Spitsbergen, Franz Joseph Land, Northern 
Scandinavia, Iceland, Jan Mayen. 


Trisetum spicatum, (L.) Ricat. 


Aira spicata, Linnaeus, Sp. plant, Ed. 1, 1753, n. 7, p. 64, non n. 1, p. 63; Sp. 
plant, Ed.2; A. subspicata, Linnaeus, Syst. Nat., Ed. 10; Trautverrer, Consp. 
Fl. Nov. Seml.; Trisefum subspicatum, Pauisor pe Beavuvois, Nouv. Agrostogr.: 
1812; GELERT, in Osrenrexp, Fl. Arct.; LANGE, Consp. Fl. Groenl.; Kruuse, 
List E. Greenl.; Natnorst, N. W. Grönl.; Hart, Bot. Br. Pol. Exp.; Simmons, 
Prel. Rep. et Bot. Arb.; Hooxer, Fl. Bor. Amer.; Brirron & Brown, Ill. Fl.; 
Macoun, Pl. Pribilof; KseLLman, in Vegaexp.; FeıLven, Fl. pl. Nov. Zeml.: 
Anpersson & HEsseLman, Spetsb. kärlv.; Hartman, Skand. Fl.; Avena sub- 
spicata, CrLaIrviLLE, Man. Suisse; LepeBour, Fl. Ross.; A. atroides, KoELER, 
Descr. gram.; Trisetum airoides, Roemer & Scuuttes, Syst. Veg.; Neuman & 
ÄBLFVENGREN, Sv. Fl.; 7. subspicatum var. molle, Gray, Bot. N. Un. St.; Gree y, 
Rep.; 7. spicatum, Ricuter, Pl. Europ. 

Fig. Sv. Bot., T. 722; Fl. Dan., T. 228. 


The confusion concerning the correct name of this plant, is due 
principally to an error in Linnaeus, Sp. plant., Ed. 1. Here, under the 
genus Aira, as n. 1 is described (p. 63) a species, A. spicata, the 
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home of which is recorded as “India”, but on the next page as n.7 an 
A. spicata again appears, which is said to be found in "Lapponia”. 
In the “Errata” however the name of the first “A. spicata” is corrected 
to “indicum”, whereas the second “4. spicata” is upheld. But in the 
next work where he treats these species, Syst. Nat., Ed. 10, Vol. 2, p. 
873 (1759), both names are altered, the first plant now is called A. indica 
and the second A. subspicata (it is evident, that no other plant can 
be meant as the short description from the Sp. plant. is here re- 
printed: “A. fol. planis, panic. spicata, flosc. medio aristatis; arista reflexa 
laxiore”). Probably Linnaeus has at the time forgotten his own cor- 
rection or he has then been of the opinion that a name used for two quite 
different plants (at the same time) must be entirely omitted. But when, 
1763, he published the second editon of Sp. plant., he took another 
view of the matter, as there the two plants are called A. indica and A. 
spicata in correspondence with the correction to the first edition. As 
LinnaEvus has himself corrected the error in the Sp. plant., Ed. 1, his first 
species name “spicata” must be upheld for our plant and not the second 
“subspicata”, which he has himself again abandoned. To revive the name 
Avena airoides of Korter (1802) is quite out of the question, as both 
names of LINNAEUS are prior to it. To the genus Trisefum the species 
was referred by PaLisor DE Brauvors, but as he used the species name 
“subspicatum”, RıcHTER is to be quoted in stead of him for the re- 
ferring of the plant to that genus. 

In Ellesmereland the species is found pricipally in slopes and rock 
ledges, especially in rookeries and other places with a richer soil. In 
the Hayes Sound district I have not found it. 

Occurrence. Grinnell Land: on Mount Cartmel and Bellot Island 
in Lady Franklin Bay (Hart), also in Greety’s list. South coast: 
especially in the archaean territory; Fram Fjord in several places (1609, 
1665); Harbour Fjord at Seagull Rock (2586), Lake Valley, “green patch” 
at the anchorage (2154, 4001), Barren Vallies, Western Sound; South 
Cape; Muskox Fjord; Goose Fjord, rather rare, east of 3rd quarters 
(3479), Gull Cove (in the rookery). 

Distribution: East and West Greenland, Arctic American Ar- 
chipelago, Arctic America, Labrador, Canada, in the higher mountains 
down to North Carolina, New Mexico and California, Alaska, Pribilof 
Islands, Arctic Siberia, Kamshatka, Altai, Caucasus, Ural, Arctic Russia, 
Novaja Semlja, Spitsbergen, Northern Scandinavia, mountains of Central 
Europe, Iceland, Columbia, Peru, Southern South America, Tierra del 
Fuego, Campbell Islands, Tasmania. 


— — oe eee 
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Aira caespitosa, L. 
var. arctica, (TRIN.) m. 


A. arctica, Trınıus, Gram. gen. et spec., 1831; Rornrock, Fl. Alaska; Deschampsia 
brevifolia, R. Brown, Chlor. Melv., 1823; Greety, Rep.; Hooxer, Fl. Bor. 
Amer.; Seemann, Fl. W. Esk. land.; Levesour, Fl. Ross.; Aira brevifolia, 
LANGE, Consp. Fl. Groenl.; Hartz, Fun. og Karkr.; Simmons, Bot. Arb.; A. 
caespilosa var. brevifolia, GeELerT, in Ostenretp, Fl. Aret.; KseLcman, in 
Vegaexp.; Trautvetter, Consp. Fl. Nov. Seml.; A. caespitosa var. borealis, 
TRAUTVETTER, |. c.; Anpensson & Hesseiman, Spetsb. kärlv. (?); Aira caespi- 
too var., Trınıus, Spec. gram.; Å. caesp. f. alpina, Kruusg, List E. Greenl. 
(ex p.?); Deschampsia caespitosa, Hart, Bot. Br. Pol. Exp.; non Aira brevi- 
folia, Pursn, Fl. Amer. sept.; nec A. caespttosa ° brevifolia, M. v. Breser- 
steın, Fl. Taur. Cauc.; nec A. caesp. var. brevifolia, Hartman, Skand. Fl, 
Ed. 2; nec Natmorsrt, N. W. Grönl. 

Fig. Trınıvs, Spec. Gram., 8, T. 256; Tab. nostra 9, fig. 7. 


At the first glance, the plant which Ros. Brown, |. c., p. 33—34, 
described as Deschampsta brevifolia seems so very unlike Aira 
caespitosa, that one does not even think that they belong to the same 
genus. But on closer examination it appears, that only relative charac- 
ters separate them: the arctic plant is small and short, coarsely built, 
with short, often somewhat involute leaves and coarse more or less inflated 
sheaths. The culm leaves, especially the uppermost one, are very short, 
sometimes reduced nearly to the sheath alone. The panicle is generally 
densely contracted, almost spike-like. Brown, who had only seen a 
few specimens collected in Melville Island, could hardly realize that a 
plant of so different a habit could belong to A. caespitosa, and still it 
would be tempting enough to uphold it as a species, did not intermedi- 
ate forms connect it with the type of the species in America as well 
as in Asia. Hooker, 1. c., records a $ major, which "seems almost to 
unite D. brevifolia and D. caespitosa”, and Trınıus, who doubtless 
had had a larger material of intermediate forms at his disposal, does 
not hesitate to reduce the species of R. Brown to a form of the latter 
(Spec. gram., 3, T. 256). The same is done by later authors, who have 
studied those connecting forms (cf. works of TRAUTVETTER, KJELLMAN, 
and others quoted above). 

Authentic specimens of the grass, which Trinius, Gram. gen. et 
spec., p. 56, calls A. arctica, I have not seen, but on the authority of 
Trinivs himself (figure quoted above) and LEDEBoUR, |. c., 4, p. 422, I 
must assume it to be the same form as Brown described. Then the 
name of Trınıus must be used, as that of Brown must be cancelled 
on several accounts, viz., PursH had already, 1814 (l. c.), described an 
Aira brevifolia from "the plains of Missouri” with the addition "this 
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grass is the most common in these plains.” What he understood by 
this name I have not been able to find out, as I have seen no spe- 
cimens and as I have not found it mentioned by later authors, not even 
as a synonym. The Index Kewensis has it as an upheld species, not 
as a synonym. Moreover there exists yet another older Aira with the 
same name, that of MarscHaLL V. BiEBERSTEIN, quoted above, and that 
in fact is a variety of A. caespitosa. Hartman, |. c., p. 25, has also 
reduced it to a variety when he, quite rightly as I think, identified a 
plant from Jåmtland with the sub-species described by BiEBERSTEIN. 
This name, consequently as the oldest, must be used for the plant which 
is found in several places in northern countries (Faeroes, Iceland, Green- 
land) as well as in higher mountains (Caucasus, Jåmtland), and which 
is distinguished by its short and coarse leaves, but has an open, long- 
branched panicle. This is widely different from the high-arctic form, 
which must bear the name given by Trunms. 

To the latter, and not to the true var. brevifolia, where GELERT, 
l. c., p. 113, has it, the synonym var. borealis, Trautv. must be refer- 
red, as this author, |. c., p. 86, quotes Trinius, Spec. Gram., T. 256 B, 
representing a specimen of var. arctica from Unalaschka, which entirely 
agrees with the arctic ones. 

The var. brevifolia of Natuorst, from Ivsugigsok in north-western 
Greenland will be mentioned under the next species; his plant under the 
same name from Hare Island in Danish Greenland is å small form of 
var. brevifolia, M. v. Bizserst. But a plant which I think ought to be 
referred to var. arctica is also found in Greenland, by Hartz at Hold 
with Hope (I. c., p 348) and probably already by the German expedi- 
tion in 1870. The Grinnell Land plant of Hart is quite the same as 
mine from the south coast, and consequently I assume that of GREELY 
also to be the same. 

KseLLMAN, Sib. Nordk. Fan. Fl., p. 274, mentions A. caespitosa as 
one of the typical plants of the “rutmark” (polygon-fields); in Ellesmere- 
land also it was generally found in clay fields. Sometimes it formed 
large tufts in wet soil or in shallow water, it was rarely found ın a 
denser vegetation. It flowered late, hardly before the beginning of 
August. 

Occurrence. Grinnell Land: Discovery Harbour (Hart, GREELY). 
South coast: Fram Fjord, in the Western valley, along the river (1636); 
Muskox Fjord, inner part (2141); Goose Fjord, rather common in the 
clay fields; specimens from Goose Valley (3271), Ptarmigan Gorge 
(3389), east of 3rd quarters (3438, 3485), Midday Knoll (4245), Yellow 
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Hill (3577), Falcon Cliff (3789). West coast: Lands End, between Eids- 
fjord and Baumann Fjord, Coal Bay. 

Distribution: Northern East Greenland (cf. above), Arctic Ameri- 
can Archipelago, Arctic America, Sitcha, Unalaschka, Pribilof Islands, 
Arctic Siberia, Novaja Semlja, Spitsbergen (?). The main species is 
spread far to the south, and even in Southern South America, Tas- 
mania, and New Zealand. 


Aira flexuosa, L. 


A. flexuosa, Linnaeus, Sp. plant., 1753; GecLert, in Ostenrecp, Fl. Arct.; LANGE, 

Consp. FI. Groenl.; Smmmons, Bot. Arb.; Hooxer, Fl. Bor. Amer.; FEmpen 

& Gexpart, Fl. Kolguev; A. caespitosa var. brevifolia, Natuorst, N. W. 

Grönl., ex p.; Deschampsia flexuosa, Britron & Brown, Ill. Fl.; Lepesour, 

Fl. Ross. 

Fig. Fl. Dan., T. 157, 1322. 

The form in which Å. flexuosa appears in its only known locality 
in Ellesmereland is rather peculiar and different from its southern forms. 
In its matlike growth, with the numerous rather long leaves, it is 
reminiscent to a certain degree of A. setacea, Hups., but the leaves 
are flat and the resemblance is quite limited to the mode of growth. 
It shows more resemblance to A. flexuosa var. montana f. pallida, 
Beruin, Kärlv. sv. exp. Grönl., p. 77, described from Ivigtut in southern 
Greenland. Equally with this it has a straight awn which is included 
within the glumes on account of its shortness. This, however, may be 
due to the young state in which the specimens had to be collected as 
we were to leave the place where it grew. During the whole summer 
I had given my attention to the large mats of the beautifully green 
grass, which was, however, sterile and could not be determined. When 
I was obliged to take specimens of it, August 4, 1899, it had just begun 
to show its panicles. ' 

The dense mats, growing among moss at the edge of a pond, 
consisted of numerous sterile shoots with long, narrow, soft and lax 
leaves. The culms at the time mentioned, were quite short, even the 
most developed had not yet brought the base of the panicles above the 
top of the leaves. The panicle-branches were almost glabrous, 2—3 
from each node; the spikelets about a quarter of an inch long, the 
glumes reaching about two-thirds of the length of the spikelet. Gener- 
ally one flower only was developed in the spikelet; both pales had 
awns reaching to their top or thereabout. The awn was straight and 
not twisted, but probably it might have become more like the typical 
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one of A. flexuosa, if the specimens had been allowed to develop 
further. 

This form perhaps deserved a name, but as my materiel is so small 
and little-satisfying, I will not establish any new variety on it. 

By this find, the area of A. flexuosa becomes extended nearly 10° 
to the north of the highest northern places, whence it is previously re- 
corded (Kolguev Island, and Godhavn (69° 14" in Danish Greenland). 
However it grows also in a locality between the latter and the Ellesmere- 
land one; Natuorst’s Aira from Ivsugigsok near Cape York (76° 8 4 
has proved to be the same as mine from Fram Harbour. Probably it 
is a pioneer of the species which has reached so far north where the 
plant can hardly develop fruit. The year 1899 was rather favorable, 
but still the plant had only just begun to show its panicles in the be- 
ginning of August, and, as there were no old ones from preceding years 
to be seen in the mats of leaves, I presume that the flowering is rare, 
and that ripe fruit is very seldom developed. If that is so, it must 
have little chance of spreading, notwithstanding the abundant develop- 
ment of the vegetative system. The dense mats which it forms, are 
such as not to be easily overlooked, but still I may have done so, for 
instance during the excursions early in the summer, to the interior of 
Hayes Sound. 

Occurrence. East coast: at the largest pond on the North side 
of Fram Harbour (1412). | 

Distribution: Southern East Greenland, West Greenland, La- 
brador, Canada, New Foundland and down to North Carolina and 
Tennessee, North-western America, Siberia (not in the arctic parts), 
Himalayas, Caucasus, all over Europe, Faeroes, Iceland, Southern South 
America, Falkland Islands. 


Arctagrostis latifolia, (R. Br.) Grises. 


Colpodium latifolium, R. Brown, Chlor. Melv., 1823; Lance, Consp. Fl. Groenl.: 
Natuorst, N. W. Grönl.; Hart, Bot. Br. Pol. Exp.; Smmons, Prel. Rep. et 
Bot. Arb.; Hooxer, Fl. Bor. Amer.; Kyrrıman, in Vegaexp.; Fempen, Fl. pl. 
Nov. Zeml.; Anpersson & Hessriman, Spetsb. kärlv.; Arctagrostis latifolia, 
GrisEBAcH, in Lepesour, Fi. Ross.; GELERT, in Ostenretp, Fl. Arct.; Krouvse, 
List E. Greenl.; Greety, Rep.; Brirron & Brown, Ill. Fl; Macoun, PI. 
Pribilof. 

Fig. Fl. Dan., T. 341; Ostenreun, ]. c., fig. 82. 


The Ellesmereland specimens generally are not very large, but in 
especially favorable years such as 1902, they may reach a height of 
15 inches or more, and the panicles become more open. Then the 
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plant probably represents the var. arundinacea, such as it is described 
by GRISEBACH, |. c., p. 435 (Vilfa arundinacea, Trınıus, Gram. unifl.). 
Besides, I have also found another quite opposite form which is much 
slenderer in all parts than the main form; however it grows among 
the latter. The leaves are only half as broad as in the type, the 
panicle is smaller, narrower, and less dense. Probably it is such a 
form which Hooker, |. c., p. 238, has described as Colp. pauciflorum. 

This grass grew in more or less wet places, in swamps, along 
brooks, and in clay fields, rarely abundant. Generally the panicle first 
protruded late in the summer, only in 1902 I saw it in flower about 
the beginning of August. 

Occurrence. Grinnell Land: Discovery Harbour, Shift Rudder 
Bay (Hart, Greety). Hayes Sound region: Twin Glacier Valley (870), 
Cape Viele (863), Eskimopolis (835), Lastraea Valley (853); Cape Ruther- 
ford in the plateau and the slopes (1154) as also in the vallies. South 
coast: Fram Fjord in several places (1624); Harbour Fjord, Big Valley 
(2335), Lake Valley, Spade Point, Barren Vallies (2387), Western ‚sound, 
Sir Inglis Peak; Muskox Fjord, abundant in clay fields around the 
Goose and Walrus Fjords, where it was also spread in the higher 
tracts and especially flourishing there ın 1902; specimens from the low- 
land east of 3rd quarters (3435). West coast; Coal Bay in Baumann 
Fjord. Here also the narrow-leaved variety was found (3856), which 
had previously been seen on the south coast in the Big Valley in 
Harbour Fjord (4249). 

Distribution: Northern East and West Greenland, Arctic Ame- 
rican Archipelago, Arctic America, Hudson Bay region, Alaska, Pribilof 
Islands, St. Lawrence Island, Siberia down to Baical and Altai, Arctic 
Russia, Novaja Semlja, Spitsbergen, Finmark. | 


Alopecurus alpinus, Sn. 


A. alpinus, Suits, Engl. Bot., 1802; Getert, in Ostenrero, Fl. Arct.; Lange, Consp. 
Fl. Groenl.; Kruusg, List E. Greenl.; Natnorst, N. W. Grönl.; Hart, Bot. Br. 
Pol. Exp.; Greery, Rep.; Simmons, Prel. Rep. et Bot. Arb.; Hooxer, Fl. Bor. 
Amer.; Brirton & Brown, Ill. Fl.; Macoun, Pl. Pribilof; KreLıman, in Vegaexp.; 
Lepesour, Fl. Ross.; Frmpen, Fl. pl. Nov. Zeml.; Andersson & HesseLman, 
Spetsb. kärlv.; A. ovatus, Hornemann, Fl. Dan, Fasc. 27. 


Fig. Engl. Bot., T. 1126; Fl. Dan., T. 1565. 


The species is the most common grass of Ellesmereland and, in 
fact, is one of the commonest of all plants in the entire country, where 
12 
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it is to be found in very different localities. Indeed, it seems to thrive 
best in swamps, where it is never lacking, and in manured soil such 
as in old places of habitation and in rookeries, where it may be very 
flourishing, but it grows also in slopes, rock ledges, clay plains, gravel 
soil, and even in loose sand. In dry places it becomes small, narrow- 
leaved, and the spike-like panicle becomes short and almost orbicular. 
One form, which grew in slopes down to the river of the Western valley 
in Fram Fjord (1623), was especially peculiar. It flowered sparingly, 
but instead, it formed quite a sward of creeping shoots with short, 
narrow leaves. In other localities in the same fjord Alopecurus would 
reach to a height of at least fifteen inches, but nowhere in Ellesmere- 
land have I seen it so flourishing as in the rookeries of the little auk 
at Foulke Fjord. GREELY speaks of specimens 12 and 18 inches high 
as of frequent occurrence along the shores of Lake Hazen (l. c., p. 15). 
When A. alpinus, as is commonly the case, grows in water, it will 
often develop long floating leaves like those of Fleuropogon or Gly- 
ceria fluitans. 

In flower about the end of June or beginning of July; (GREELY 
has noted it as being in bloom already June 18, 1883). 

Occurrence. North coast: Ward Hunt Island (?), Cape Joseph 
Henry, Floeberg Beach (Hart). Grinnell Land: spread in all localities 
visited, along the coast and in the interior (Hart, GrEELY). Hayes 
Sound region, common; specimens from: Skråling Island (1375), Cape 
Rutherford (306), Fram Harbour (292), Cocked Hat Island (1265), Bed- 
ford Pim Island (272). Southern East coast: Cape Faraday (WETHERILL). 
South coast: common, specimens from Fram Fjord (1623). West coast: 
Simmons Peninsula up to Lands End, between Eidsfjord and Baumann 
Fjord, Coal Bay, Braskerud Plain (699, leg. ISACHSEN), probably every- 
where. 

Distribution: East and West Greenland (rare in the south), 
Arctic American Archipelago, Arctic America, Labrador, Rocky Mount- 
ains, Alaska, Pribilof Islands, St. Lawrence Island, Arctic Siberia, Altai, 
Ural, Arctic Russia, Novaja Semlja, Spitsbergen, Franz Joseph Land, 
Scotland. 
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Hierochloa alpina, (LiuseeL.) Roem. & Scuutr. 


Aira alpina, LiLsesLan, Svensk Fl. 1798; H. alpina, Roemer & ScHuLtes, Syst. 
Veg., 2, 1817; Geert, in OsrenreLD, Fl. Arct.; Lanes, Consp. Fl. Groenl.; 
Kruusg, List E. Greenl.; Nataorst, N. W. Grönl.; Hart, Bot. Br. Pol. Exp.; 
Wereerıitı, List 1894; Hooker, Fl. Bor. Amer.; KJELLMaAN, in Vegaexp.; Lepr- 
BOUR, Fl. Ross. ; Frrpen, FI. pl. Nov. Zeml.; Anpersson & Hesszeıman, Spetsb. 
kärlv.; Savastana alpina, Brırron & Brown, Ill. Fl; Rowree & Wizeanp, 
List Cornell 1896; Holcus alpinus, Swartz, in WırLvenow, Sp. plant.: 
Wastensere, Fl. Lapp. 

Fig. WARLENBERG, 1. c., T. 2; Sv. Bot., T. 438; Fl. Dan., T. 1508. 

This is a rare plant in Ellesmereland where I found it only once, 
in loose gravel in front of a glacier, flowering July 6, 1899. It formed 
large compact tufts. 

Occurrence. Hayes Sound: Twin Glacier Valley (869), “Deserted 
Village” (Hart). South coast: neighbourhood of Fram Fjord (WETHERILL). 

Distribution: East and West Greenland, Arctic American Ar- 
chipelago, Arctic America, Labrador, Mountains of New England, Alaska, 
Unalaschka, St. Lawrence Island, Arctic and Eastern Siberia, Altai, 
Caucasus, Northern Russia, Novaja Semlja, Spitsbergen, Northern 


Scandinavia, Iceland, Australia, New Zealand. 


Lycopodiaceae. 
Lycopodium Selago, L. 


L. Selago, Liwnaeus, Sp. plant, 1753; Getert, in Ostenrrip, Fl. Arct.; Lance, 
Consp. Fl. Groenl.; Kruuse, List E. Greenl.; Hart, Bot. Br. Pol. Exp.; Greety, 
Rep.; Hooker, Fl. Bor. Amer.; Brirron & Brown, Ill. Fl.; Macoun, Pl. Pri- 
bilof; Lepesour, Fl. Ross.; Frmpen, Fl. pl. Nov. Zeml.; Anpersson & Hesse- 
MAN, Spetsb. kärlv. 

Fig. Sv. Bot., T. 119; Fl. Dan., T. 104. 


The Ellesmereland specimens are rather small and have the leaves 
more or less pressed to the stem, viz., they may be referred to the var. 
appressa, Desv., which does, however, go over without any definable 
limit into the larger common form. 

It is rather å rare plant, found in wet places with an open vege- 
tation. 

Occurrence. Grinnell Land: Discovery Harbour (GrEELY has 
omitted it in his list, but in a table of “mounted specimens” (I. c., 1, 
p- 303) it is to be found). Hayes Sound region: (mentioned by Hart 
without locality), Twin Glacier Valley (880), Cape Viele (865), Lastraea 
Valley (856), Rutherford Vallies (1239), Bedford Pim Island (442). South 
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coast: only in the archaean territory and very rare there: Fram Fjord, 
at a lake in the Western Valley (1648); Harbour Fjord, in the Big 
Valley (2344, leg. Schein), not seen in the lime- and sandstone region. 

Distribution: East and West Greenland, Arctic American 
Archipelago, Arctic America, Labrador, higher mountains down to North 
Carolina, Rocky Mountains, Alaska, Pribilof Islands, Northern and Cen- 
tral Asia and Europe, Novaja Semlja, Spitsbergen, Faeroes, Iceland, 
Azores, South America, Australia. 


Equisetaceae. 


Equisetum arvense, L. 


E. arvense, Linnaeus, Sp. plant., 1753; Mıroe, Mon. Equis.; GELERT, in OSTENFELD, 

Fl. Arct.; Lance, Consp. Fl. Groenl.; Kruuse, List E. Greenl.; Hart, Bot. Br. 

Pol. Exp.; Grezuy, Rep.; Hooxer, Fl. Bor. Amer.; Brarrron & Brown, Ill. Fl.; 

Macoun, PI. Pribilof; Kurtz, Fl. Tschuktsch.; Lepesour, Fl. Ross.; FeiLDEn, 

Fi. pl. Nov. Zeml.; Anpersson & Hesserman, Spetsb. kärlv.; E. arvense f. 

arctica, Kruuse, Jan May. 

It is difficult enough to refer my specimens to any of the many 
forms of the species, that have been named by different authors, but 
that commingle without any distinction. Generally such small forms 
with prostrate, assurgent, sterile stems and with fertile stems that bear 
sterile branches at the base, are referred to var. alpestre, WAHLENBERG 
(Fl. Lapp., p. 296). The description there "caulibus sterilibus decum- 
bentibus”, however, applies to other forms besides that here in question, 
and the specimens that are distributed in the Herb. Norm., fasc. 8, n. 
99, under this name are much coarser than mine. It agrees cousider- 
ably better with E. riparium, Fries, Mantissa 3, p. 167—68, and with 
the specimens distributed in the Herb. Norm., fasc. 7, n. 99. Perhaps 
also its correspondence with var. arcticum, Rupr. is equally good. The 
figures of Miupe, 1. c., T. 1, figg. 11, 12, 13, seem to imply, that the 
latter form is somewhat coarser and more branched, whereas figg. 9a, 
9b, 10, representing var. riparium, (Fr.) Mitpg, resemble my speci- 
mens more nearly. I think, therefore, that the latter name will best 
apply to them. I have seen the same form, in the Cepenhagen her- 
barium, from East Greenland, Novaja Semlja and Spitsbergen, generally 
under the name E. arvense var. alpestre, WAHLENB., some also, when 
they were somewhat larger, were called var. boreale, (Bonc.) MıLDE. 

Principally sterile stems appeared; at the Rutherford locality also, 
however, a good number of fertile ones, that had generally begun to 
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wither at the time of the collection (July 26, 1899). Probably both 
kinds of stems appear about the same time, the fertile ones perhaps a 
little earlier. It grew among moss in svamps or inundated places. 

Occurrence. Grinnell Land: Bellot Island, Discovery Harbour 
(Hart, GREELY). Hayes Sound region: (recorded by Hart), Rutherford 
Vallies (1160). South coast: Harbour Fjord in the Big Valley (2340), 
interior of the Muskox Fjord (2118, 2138). 

Distribution (all forms together): East and West Greenland, 
Arctic American Archipelago, Arctic America, Rocky Mountains, and 
down to Virginia and California, Alaska, Unalaschka, Pribilof Islands, 
Northern and Central Asia, all over Europe, Novaja Semlja, Spitsbergen, 
Jan Mayen, Faeroes, Iceland, North Africa, Cape Colony. 


Equisetum variegatum, Scu.ezicu. 


E. variegatum, ScHLEICHER, Cat. pl. Helv., 1807; WıLLpenow, Sp. plant.; Mitoz, Mon. 
Equis.; GELERT, in Ostenreip, Fl. Arct.; Lanse, Consp. Fl. Groenl.; Kruusr, 
List E. Greenl.; Hart, Bot. Br. Pol. Exp.; Greetuy, Rep.; Hooker, Fl. Bor. 
Amer.; Britton & Brown, Ill. Fl.: Macoun, Pl. Pribilof; T,epesour, Fl. Ross.; 
E. tenellum, AnDErsson & HesseLman, Spetsb. kårlv. 


Fig. Fl. Dan, T. 2490. 


I am a little doubtful about this plant, as I have seen no Elles- 
mereland specimens of it. However I may have forgotten, during my 
stay in London, to look for Hart's specimens, and as a confusion with 
the preceding one is hardly to be thought of, I enter it here on the 
authority of Hart and Greety. Its occurrence in Greenland (for in- 
stance in the north-eastern coast) and in the Parry Islands, also tells 
in favour of the possibility of its existence in Grinnell Land. 

As to the name, there is a difficulty about that also; a name exists 
from 1798, E. hiemale A, tenellum, LiLseBLaD, Svensk Fl, p. 384, 
which Krox in Hartman, Skand. Fl., Ed. 12, has adopted for the species. 
But this name may equally well apply to E.scirpoides, Mıcuaux, 1803. 
Indeed, when E. variegatum, and the last-mentioned are considered as 
belonging to one species, there might be the question of adopting the 
name of LiLseBLan for it, but I think that it is better to use the other 
names, the meaning of which is not subjected to any doubt. 

GREELY, |. c., mentions clay and loamy soil as the habitat, and 
adds “infertile”. . 

Occurrence. Grinnell Land: Discovery Harbour, Mount Cartmel 
(HART, GREELY). 
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Distribution: Northern East Greenland, West Greenland, Arctic 
American Archipelago, Arctic America, down to New York, New Hamp- 
shire, Nebraska, Nevada, Pribilof Islands, Land of the Chukches, East 
Siberia, Altai, Northern and Central Europe, Novaja Semlja, Spitsber- 
gen, Iceland. 


Polypodiaceae. 


Aspidium fragrans, (L.) Sw. 


Polypodium fragrans, Linnazus, Sp. plant., 1753; A. fragrans, Swartz, Syn. Fil. 
1806; Mune, Fil. Europ.; GELERT, in ÖstenreLo, Fl. Arct.; Kruusk, List E. 
Greenl.; Hooxer, Fl. Bor. Amer.; Kurtz, Fl. Chilcat. et Fl. Tschuktsch.; 
Lastraea fragrans, Presı, Pteridogr.; Lance, Consp. Fl. Groenl.; Snaxons, 
Pre], Rep. et Bot. Arb.; Ameronn, Kingua Fjord; Polystichum fragrans, 
Leoesour, Fl. Ross.; Dryopteris fragrans, Scuotr, Gen. Fil.; Barrron & 
Brown, Ill. FI. 


Fig. Fl. Dan., T. 2187. 

Naturally, this fern is rather small and has short leaves here in 
the most northernly place where it is found. It grew, however, in great 
quantities in rock-clefts together with mosses and other plants, and as 
the weather was fine and sunny when I collected it, the air was strongly 
perfumed with its agreeable scent of violets. 

Occurrence. Hayes Sound, outer part, in the Lastraea Valley. 
Mr. Bay first found it here in a single individual (475) in the autumn 
of 1898; afterwards I found it there in plenty during the next sum- 
mer (842). 

Distribution: East and West Greenland, Arctic American Archı- 
pelago, Arctic America, Labrador and down to the Northern United 
States, Alaska, Unalaschka, Land of the Chukches, Arctic and Eastern 
Siberia, Kamshatka, mountains of Central Asia, Caucasus. 


Cystopteris fragilis, (L.) Brrnu. 


Polypodium fragile, Linnaeus, Sp. plant., 1753; C. fragilis, Bernnarnı, Vers. Anordn. 
Farrnkr., 1806; Minor, Fil. Europ.; Lverssen, Farnpfl.; GELERT, in OsTeNFELD, Fl. 
Arct.; Lange, Consp. Fl. Groenl.; Kruvse, List E. Greenl.; Hart, Bot. Br. Pol. 
Exp.; Greety, Rep.; Hooker, Fl. Bor. Amer.; Britton & Brown, Ill. Fl; Rora- 
rock, Fl. Alaska; Macoun, Pl. Pribilof; Kurtz, Fl. Tschuktsch.; Lepesour, FI. 
Ross.; Fewpen, Fl. pl. Nov. Zeml.; Anpersson & HesseLman, Spetsb. kärlv.; 
Kruuse, Jan May. 


Fig. Fl. Dan., T. 401; Luenssen, 1. c., fig. 155—159, 


It might perhaps be possible to distinguish in my material some of 
the many forms of this species, which MıLpr and Luerssen adopt in 
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their above-quoted works. They seem, however, to be so little constant 
and so connected by intermediate forms, that it is of rather little inter- 
est to distinguish them. It grew principally in clefts of rock and was 
not rare in the archaean districts. 

Occurrence. Grinnell Land: Cape Murchison, Discovery Harbour, 
Bellot Island (Hart, Greety). Hayes Sound region: mouth of Flagler 
Fjord, Lastraea Valley (839), north side of Fram Harbour (1100), also 
recorded by Hart for Hayes Sound and Cape Sabine (Bedford Pim Is- 
land), and by Tu. Horm from the Weyprecht Islands (leg. Stem). South 
coast: Fram Fjord (1613); Harbour Fjord, Big Valley, Seagull Rock 
(2591), Spade Point, Lake Valley, “green patch” (2558), Western sound 
(2442), Sir Inglis Peak; on limestone it was found only at Falcon Cliff 
(2878) in the Goose Fjord, where it grew abundantly. 

Distribution: Fast and West Greenland, Arctic American Archi- 
pelago, Arctic America, and in the mountains down to South America, 
Unalaschka, Pribilof Islands, Kurile islands, in Asia down to the Hima- 
layas, Caucasus and Asia Minor, Cyprus, all over Europe, Novaja 
Semlja, Spitsbergen, Jan Mayen, Iceland, Faeroes, Algiers, Cape Verde 
Islands, Sandwich Islands, Van Diemens Land, New Zealand, Kerguelen 
islands. . 


Woodsia ilvensis, (L.) R. Br. 


var. alpina, (BoLT.), ÅscHers. & GRAEBN. 


Acrostichum alpinum, Borton, Fil. brit., 1785; A. hyperboreum, LiLJEBLAD, Acrostich.; 
Woodsia hyperborea, R. Brown, Woodsia; Lange, Consp. Fl. Groenl.; Hart, 
Bot. Br. Pol. Exp.; Hooszr, Fl. Bor.Amer.; Lepzsour, Fl. Ross.; W. hyp. 
Å arvonica, Mune, Fil. Europ.; Luenssen, Farnpfl.; W. alpina, S. F. Gray, 
Nat. Arr. Br. pl.; Brirron & Brown, Ill. Fl.; W. tlvensts 8 alpina, AscHer- 
son & GRAEBNER, Syn. Mitteleur. Fl.; Geert, in Osrenreun, Fl. Arct.; Kruuse, 


List E. Greenl. 
Fig. Fl. Dan., T. 292. 


I do not think that this plant can be held apart from W. ilvensis 
as a separate species, and even to W. glabella its likeness is so great, 
that I overlooked it in collecting the latter, and found it first among the 
collected specimens when examining them after our return. 

It grew in rock-clefts together with Cystopteris. 

Occurrence. Hayes Sound: first mentioned by Hart from "Ed- 
wards Grief”; collected by myself at Cape Viele (4264). It may have 
been overlooked in other places in the same region, but hardly on the 
south coast. 

Distribution (var. alpina): East and West Greenland, Arctic 
American Archipelago, Arctic America, Labrador, down to New York, 
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Maine, Ontario, Alaska, Fast Siberia, mountains of Central Asia, Ural, 
Northern Russia, Scandinavian mountains, Central Furopean mountains, 
Great Britain, Iceland. The main form has about the same distribution, 
only a little wider. 


Wo odsia glabella, R. Br. 


W. glabella, R. Brown. in Ricaaroson, App. Franklin I, 1823; Lane, Consp. Fl. 
Groenl.; Hart, Bot. Br. Pol. Exp.; Hooxen, Fl. Bor. Amer.; Brirron & Brown, 
nl. Fl.: Kurtz, Fl. Tschuktsch.; Lepesour, Fl. Ross.; Anpersson & Hesser- 
MAN, Spetsb. kårlv.; Luerssen, Farnpfl.; W. hyperborea var. glabella, Traurt- 
VETTER, Syll. Sib. bor. or.; W. tlvensis var. glabella, GeLERT, in OsTENFELD, 
Fl. Arct.: Krovse, List E. Greenl. 

Fig. Hooxenr, 1. c., 2, T. 237; Fl. Dan., T. 2921. 

In my opinion, this plant differs sufficiently from both forms of 
W. ilvensis to obtain the rank of separate species, and not to be 
thrown in with it as TRAUTVETTER and GELERT have done. The inter- 
mediate forms in the Copenhagen collection, of which GELERT speaks 
(Il. c., p. 8), may, in my opinion, always without hesitation be placed 
under one of them. 

The characters which especially distinguish W. glabella from the 
last species are: — the stipes is covered with scales only below the 
node, up to the first pair of leaflets there may be a few hairs, but no 
scales; the whole rachis and the leaflets are entirely glabrous; the lower 
leaflets are more rounded than in W. ilvensis, deeply intersected, with 
cuneate lobes; the veins of the leaflet distinctly visible, divergent, in 
W. ilvensis so obscure as to be hardly visible even if the leaf is held 
up to the light. 

It grew in rockclefts and was doubtless more spread than the 
preceding one. 

Occurrence. Hayes Sound region: “Edwards Grief’ (Hart), Twin 
Glacier Valley (Hart, 851), Cape Viele (866), Lastraea Valley (1238), 
low point west of Cape Rutherford (1348). South coast: Harbour Fjord, 
Big Valley, Seagull Rock, Spade point (2529), Lake Valley and the 
precipices east of the anchorage (2036, 2235, 2459, 2536, 2543) to the 
“green patch” (1861, 2554), Western Sound, valley on Sir Inglis Peak 
(2165). Not found outside the archaean territory. 

Distribution: East and West Greenland, Arctic American Archi- 
pelago, Arctic America and down to Lake Superior and the North- 
western United States, Alaska, Land of the Chukches, East Siberia, 
Kamshatka, mouth of the Lena River, Ural, Arctic Russia, Spitsbergen, 
Northern Scandinavia, the Alps. 
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Romanzoffiana observatis. Linnaea 1, 2, 6. Berlin 1826, 27, 31. 


(Pl. Romansoff.) 
CLAIRVILLe, J. P. pe, Manuel d’herbarisation en Suisse, ete. Wintherthur 1811. 
(Man. Suisse) 
Dauustept, H., Studier öfver arktiska Taraxaca. Arkiv f. Bot. 4. Stockholm 
1905. - (Stud. arkt. Taraz.) 
Datta Torre, K. W. v., Anleitung zum Beobachten und zum Bestimmen der 
Alpenpflanzen. Wien 1882. (Best. Alpenpft.) 
Davis, K. C., Native and cultivated Ranunculi of North America and segre- 
gated Genera. Minn. Bot. Stud. 1900. (Ran. N. Amer.) 


Decanpoure, A. P., Regni vegetabilis systema naturale. Paris 1818-21. (Systema) 

— Prodromus systematis naturalis regni vegetabilis. Paris 1824—73. (Prodr.) 

DecAanpoLte, ÅLPH., Monographie des Campanulacées. Paris 1830. (Monogr. Camp.) 
De Rance, C. E., & Fempen, H. W., Appendix 15, Geology. On the geological 
structure of the coasts of Grinnell Land and Hall Basin. In Narzs, 


Narrative, London 1878. __ (App. 15, Geology) 

Desrontaines, M., Tableau de PEcole de Botanique du Museum d'histoire 
naturelle. Paris 1804. (Tableau de UV Ecole de Botanique) 

Dewey, C., Caricography. Amer. Journ. of Se. a. Arts 1826. Appendix ib. 
1835. (Caricogr.) 

Don, D., A monograph of the Genus Saxifraga. Transact. Linn. Soc. V. 13. 
London 1821. (Mon. Sasifr.) 

— An attempt at a new arrangement of the Ericaceae. Edinburgh N. 
Philos. Journ. Vol. 18. 1834. (Arrang. Eric.) 
Dreser, S., Flora excursoria hafniensis. Köbenhavn 1838. (FT. exc. hafn.) 


— Revisio critica Caricum borealium in terris sub imperio Danico jacentibus 
inventarum. Krøyers Naturh. Tidsskr., 3, Köbenhavn 1841. (Rev. Car. bor.) 
Druce, G. CrcaripGE, On the British Species of Sea-thrifts and Sea-lavenders. 
Journ. Linn. Soc. V. 34, Botany. London 1901. (Brit. Seathrifts) 
Duran», E., Enumeration of Plants, etc. In Kane, E. K., Arctic Explorations in 
the years 1853, 54, 55. Philadelphia 1856. (Enum. pl.) 
— Plantae Kaneanae Groenlandicae. Journ. Acad. Nat. Sciences of Phila- 
delphia, Vol. 7, Ser. 2, 1856. (Pl. Kan.) 
Duranp, E., James, Tu. P., & Asnmeap, S., Enumeration of the Arctic Plants 
collected by Dr. J. J. Hayes in his Exploration of Smith’s Sound, etc. 
Proceed. Acad. Nat. Sciences of Philadelphia 1863. (Enum. pl. Smith S) 
Dusén, P., Zur Kenntniss der Gefässpflanzen Ostgrönlands. Bih. t. K. Sv. Vet. 
Akad. Handl. Bd. 27, Afd. 3. Stockholm 1%1. (Gefässpfl. Ostgrönl.) 
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Enrsart F., Beiträge zur Naturkunde, etc. Hannover & Osnabrück 1790. 
(Beitr. Naturk.) 


Exeter, A., Monographie der Gattung Saxifraga, mit besonderer Bertick- 
sichtigung der geographischen Verhältnisse. Breslau 1872. (Mon. Sazifr.) 


ExcLer, A., & Prant,, K., Die natürlichen Pflanzenfamilien. Leipzig 1887 — 


1905. (Pflaneenfam.) 
Fempen, H. W., The flowering plants of Novaja Zemlja, etc. Repr. from Journ. 
of Botany 1898. (Fi. Pi. Nov. Zeml.) 


Feupen, H. W. & Guunart, H. D., A contribution to the flora of Kolguev. 
Transact. Norfolk & Norwich Naturalists Soc. Vol. 6, 1896. (Fl. Kolguev) 

Fenzı, E., Versuch einer Darstellung der geographiscben Verbreitungs- und 
Vertheilungs-Verhältnisse der natürlichen Familie der Alsineen. Wien 


1833. (Verbr. d. Alsin.) 
Fernarp, M. L., North American Species of Eriophorum. Rhodora, Vol. 7, 
1905. . (N. Am. Erioph.) 


FLeIscHER, J. G., Flora der deutschen Ostseeprovinzen Esth-, Liv- und Kurland, 
herausgegeben von E. Linnemann. Mitau and Leipzig 1839. (FT. Ostseeprov.) 
Frora Danica, 1—17. København 1761— 1877. (Fl. Dan.) 
Francuet, A., Monographie du genre Chrysosplenium Tourn. Nouv. Archives 
du Museum 3e. Serie. Paris 1891. (Mon. Chrysospl.) 
Fries, E., Novitiarum Florae Suecicae Mantissa I—III. Lund & Upsala 1832—48. 
(Mantissa) 
— Underr&ttelse om Kobresia nardina Horn. Bot. Not. 1889. 
(Und. Kobr. nard.) 
— Sileneae Scandinaviae in genera naturalia disposita. Bot. Not. 1842. 
(Si. Scand.) 
— Summa vegetabilium Scandinaviae. Upsala 1845. (Sum. Veg. Scand.) 
Fries, Tu. M., Iakttagelser rörande några arktiska växter. Bot. Not. 1858. 
(Iakt. arkt. våt.) 
— Tillagg till Spetsbergens Fanerogam-flora. K. Sv. Vet. Akad. Öfvers. 
1869. (Till. Spetsb. Fan. Fi.) 
— Om Novaja Semljas vegetation. Bot. Not. 1873. (Nov. Seml. Veg.) 
GAERTNER, J., De fructibus et seminibus plantarum, etc. Stuttgart 1788. 
(Fruct. et sem. plant.) 
Gavprn, J. F. G. P., Agrostologia helvetica. Paris and Genéve 1811. 
. (Agrostol. Helv.) 
Gzuzrt, O., Notes on Arctic Plants. Botan. Tidskr. Vol. 21. Köbenhavn 1898. 
(Not. Arct. PI.) 
GiLiserr, J. E., Flora lithuanica. Grodno and Wilna 1781—82. (Fl. lithuan.) 
Gounrx, J., Description of some new and rare Plants discovered in Canada in 
the year 1819. Edinburgh New Philos. Journ. Vol. 6, Apr. 1822. 
(Desor. pl. Canada) 
Gray, Asa, Manual of the Botany of the northern United States. Ed. 2. 
New York 1856. (Bot. N. Un. St.) 
— Enumeration of the plants of Dr. Parry’s Collection in the Rocky Moun- 
tains (continuation). Amer. Journ. of Science a. Arts, Ser. 2, Vol. 34, 
New Haven 1862. (Pl. Rocky Mtns.) 
— Synoptical Flora of North America. Vol. 2, P. 1. New York 1878. 
(Syn. Fl. N. Am.) 
Gray, S. F, A natural Arrangement of British Plants. London 1821. 
(Nat. Arr. Br. Pi.) 
Gregty, A. W., Three years of Arctic Service, etc. London 1886. (Three Years) 
— Report of the proceedings of the United States expedition to Lady 
Franklin’ Bay, Grinnell Land. Washington 1888. (Rep.) 
Grevittz, R. K., Description of a new species of Potentilla, from the West 
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tc A u 


coast of Greenland; with seme account of the Arctic Flora. Mem. 


Wernerian Nat. Hist. Soc. V. 3. Edinburgh 1821. (Deser. Pot.) 
GrönLunD, Car., Islands Flora. Köbenhavn 1881. (Isl. Fi.) 
Hacxzn, E., Monographia Festucacearum europaearum. Kassel and Berlin 1882. 

" (Mon. Fest.) 
Hart, H. C., On the Botany of the British Polar Expedition of 1875-76. 

Reprinted from the Journ. of Bot. London 1880. (Bot. Br. Pol. Exp.) 
Hartman, C. J., Skandinaviens Flora. Ed. 1-11, Stockholm 1820—79, Ed. 12, 

by Krox, T. 0. B. N., Stockholm 1899 (only begun). (Skand. Fl.) 

— Svensk och Norsk Excursionsflora. Stockholm 1846. (Excursionsfi.) 


Hartz, N., Fanerogamer og Karkryptogamer fra Nordøst-Grønland c. 75° — 70° 
N. Br. og Angmagsalik c. 65° 40' N. Br. Medd. om Grønl. 18, Køben- 


havn 1895. | (Fan. o. Karkr.) 
Hayes. J. J., The open Polar Sea. London 1867. (Op. Pol. Sea) 
Hm, J., Hortus Kewensis, sistens, etc. London 1768. (Hort. Kem.) 


Horrman, G. F., Deutschlands Flora oder botanisches Taschenbuch auf das 
Jahr 1791. Erlangen 1791. 
— — — für das Jahr 1800. Erlangen 1800. (Bot. Taschenb.) 
Hoım, Te., Novaia-Zemlias's Vegetation, særligt dens Phanerogamer. Re- 
printed from Dijmphna-Togtets zoologisk-botaniske Udbytte. Køben- 


havn 1885. (Nov. Zemi. Veg.) 
— Contributions to the flora of Greenland. Proceed. Acad. Nat. Sciences 

Philadelphia 1895. (Contr. Fl. Greenl.) 
— Catalogue of Plants — — — Baffin Land and West coast of Greenland. 

Bull. Torrey Bot. Club 1900. (Cat. pl. Baffin L.) 


Hooxer, J. D., An Account of the plants collected by Dr. WALKER in Green- 
land and Arctic America, etc. Journ. Proceed. Linn. Soc. Botany, Vol. 


5. 1862. (Account Walker) 
— Qutlines of the distribution of Arctic Plants. Transact. Linn. Soc., Vol. 

23, London 1862. (Outl. of Distrib.) 
— Appendix 14, Botany. In Nares, G. S., Narrative of a voyage to the 

Polar Sea during 1875—76. London 1878. (App. Nares) 


Hooker, W. J., Botanical Appendix. In Appendix to Captain Parry's Journal 
of a Second Voyage for the discovery of a north-west passage, etc. 


London 1825. (Bot. App. Parry ID 
— Some account of a collection of Arctic Plants formed by Epwarp Sasine, 

etc. Transact. Linn. Soc. Vol. 14, London 1895. (Arct. pl. Sabine) 
— Flora boreali-americana, etc. London 1840. (Fl. Bor. Amer.) 
— & Arnort, G. A. W., The Botany of Capt. Beecmevy's Voyage, etc. 

London 1841. (Bot. Beechey) 


Horpe, D. H.. Abhandlung über die in Deutschland wild wachsenden Arten 
des Wollgrases (Eriophorum L.). Horre’s Bot. Taschenbuch auf das 


Jahr 1800. Regensburg 1800. (Arten d. Wollgr.) 
— Caricologia germanica oder Aufzählung der in Deutschland wildwachsenden 
Riedgräser. Leipzig 1826. (Caric. germ.) 


— & Srurm, J., Caricologia germanica oder Beschreibungen und Ab- 
bildungen aller in Deutschland wildwachsenden Seggen. (Sturm, 


Deutschlands Flora, 1. Abth.). Nürnberg 1835. (Car. Deutschl. FI.) 
Hornemann, J. W., Dansk oeconomisk Plantelære, I, Ed. 3. København 1821. 
lI, — 1837. 


(Dansk oec. Plantel.) 

— Nomenclatura Florae Danicae emendata. København 1827. (Nom. Fi. Dan.) 
Host, N. T., Icones et descriptiones graminum austriacorum. Wien 1801— 1809. 

(Ic. deser. gram. Austr.) 

Jacquin, N. J., Miscellanea austriaca ad Botanicam, etc. Wien 1778. (Misc. austr.) 
Kırııman, F. R., In Vegaexpeditionens Vetenskapliga lakttagelser. Stock- 
holm 1882—83. (I have for shortness sake not always repeated the 
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titles of the different treatises of the author published in this work). . 


. (In Vegaexp.) 

Keııman, F. R., Asiatiska Beringssundskustens fanerogamflora. Vegaexp. 
Vetensk. Iakttagelser 1. Stockholm 1882. (As. Beringss. Fan.) 
— Om växtligheten på Sibiriens nordkust. Ibid. (Vdat. Sibir. nordk.) 
— Sibiriska nordkustens fanerogamflora. Ibid. (Sibir. nordk. fan.) 


— Fanerogamer från Vesteskimäernas land. Ibid. 2. Stockholm 1883. 
(Fan. Vestesk. land) 


— Fanerogamfloran på S:t Lawrence-ön. Ibid. (Fan. St. Lamr.) 
— Ur polarväxternas lif. In NorpenskiöLp, A. E., Studier och forskningar, 
föranledda af mina resor i höga norden. Stockholm 1884. (Polarv. lif). 


— & Lunpström, A. N., Fanerogamer från Novaja Semlja, Waigatsch och 
Chabarova. Vegaexp. Vetensk. lakttagelser, 1. Stockholm 1882. 
(Fan. Nov. Seml.) 
Kocu, G. D. J., Synopsis Florae Germanicae et Helveticae, etc. 
Ed. 1. Frankfurt a/M 1885-87. 
Ed. 2. Leipzig 1843—45. (Syn. Fl. Germ.) 
Koch, K., Beiträge zu einer Flora des Orientes. Linnaea, V. 21. Halle 1848. 
(Beitr. Fl. Orient.) 
Korıer, G. L., Descriptio graminum in Gallia et Germania sponte nascentium, 


etc. Frankfurt 1802. (Deser. gram.) 
Krox, T. O. B. N, Tvänne i Finmarken återfunna fanerogamer. Bot. Not. 

1899. (Finm. fan.) 
Kruusg, C., Jan Mayens Karplanter. Botan. Tidsskr. V. 24, 1902. (Jan May.) 


— List of the phanerogams and vascular cryptogams found on the coast 
75°—66° 20' lat. N. of East Greenland. Medd. om Grönl. 30, Köben- 


havn 1905. (List E. Greenl.) 
Kvarz, F., Flora des Chileatgebietes im südöstlichen Alaska. Englers Jahrbüch. 

Leipzig 18%. (FI. Chéleat.) 

— Flora der Tschuktschenhalbinsel. Ibid. (Fl. Tschuktsch.) 


Laestapsus, L. L., Botaniska Anmärkningar gjorda i Lappmarken och till- 
gränsande landsorter. K. Sv. Vet. Ak. Handl. 1822. Stockholm 1898. 


(Bot. Anm.) 
— Om formerna af Luzula campestris och arcuata. Bot. Not. 1858. 
(Form. Lue.) - 
Lamarck, J. B. M. ve, Flore francaise. Paris 1778. (FT. franc.) 
— Encyclopédie méthodique. Paris 1783—1817. (Encycl. method.) 


Lane, O. F., Caricinae Germanicae et Scandinavicae. Linnaea 24. Halle 1851. 
| (Car. germ. et scand.) 

Lanex. J., Conspectus Florae Gruenlandieae. Medd. om Grönl., 3. København 
1880. Part 2, ibidem 1887. (Consp. Fl. Groenl.) 

— Nomenclator Florae Danicae. København and Leipzig 1887. 

(Nomencl. Fi. D.) 
Lureyrousg, P. P., Figures de la Flore des Pyrenées. I. Paris 1795. (Flor. Pyren.) 

Laxman, E., Descriptionum Plantarum Sibiricarum Continuatio. N. Comment. 


Acad. Scient. Imper. Petropol. Petersburg 1774. (Descr. plant. Sibir.) 

Lepzsovur, C. F. v., Flora Altaica. Berlin 1829—33. (Fl. Alt.) 
— Icones plantarum novarum vel imperfecte cognitarum, Floram rossicam, 

imprimis altaicum, illustrantes. Riga 1829 —34. (Ic. pl. Fl. Ross.) 

— Flora Rossica. I—IV. Stuttgart 1842—53. (Fi. Ross.) 
Lenmann, J. G. C.. Monographia generis Potentillarum. Hamburg, London, 

Paris 1820. | (Mon. Potent.) 


— Monographiae generis Potentillarum supplementum. Fasc. I. Hamburg 
(Mon. Potent. Suppl. I) 
— Novarum et minus cognitarum Stirpium Pugillus IX. Hamburg 1856. 


(Nov. Stirp. Pug.) 
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Leumann, J. G. C., Revisio Potentillarum iconibus illustrata. Nova Acta Acad. 
Caes. Leop. Carol. Nat. curios. Vol. 23. supplem. Bonn 1856. 
| (Revis. Potent.) 
Lessing, C. F., Synopsis generum Compositarum. Berlin 1832. (Syn. gen. Comp.) 
Liesmann, F. M., & Lance, J., Icones plantarum sponte nascentium in regnis 
Sueciae et Norvegiae. Supplementum operis Flora Danicae nomine in- 


scripti. København 1853— 74. (Suppl. Fi. Dan.) 

Licutroot, J., Flora Scotica. London 1777. (Fl. Scot.) 
LiwsesLan, S., Acrostichum hyperboreum, en tillförene okänd svensk växt. K. 

Sv. Vet. Akad. Handl. V. 14, Stockholm 1798. (Acrostich.) 

— Utkast till en Svensk Flora. Upsala 1798. (Svensk Fi.) 


— Draba nivalis, nova Sueciae planta et observationes nonnullae ad species 
Drabae generis pertinentes. N. Acta Reg. Soc. Scient. Upsaliensis, V. 


6, 1799. (N. Sv. planta) 
Linpsiom, A. E., Strödda botaniska anteckningar, till upplysande af Norges 
Flora. Physiograph. Sallsk. Tidskr. 1. Lund 1837—38. (Bot. Ant.) 
— Bidrag till kånnedomen af de skandinaviska-arterna af slågtet Draba. 
Stockholm 1840. (Kånn. Skand. Drabae) 
LINDEBERG, C. J.y Resa i Norge 1854. Bot. Not. 1855. (Resa i Norge) 
Linnaeus, C., Species plantarum. Ed. I. Stockholm 1753. 
Ed. II. — 1768. 
Ed. 4 (Wırınenow) Berlin 1797—1812. (Sp. plant.) 
— Flora suecica. Ed. II. Stockholm 1755. (Fl. Suec.) 
— Systema Naturae. Ed. 10, Vol. 2, Stockholm 1759. (Syst. Nat.) 
— Mantissa plantarum I, Stockholm 1767. 
— 1771. (Mantissa.) 
— Flora lapponica. Ed. 1 (J. E. Sure). London 1792. (Fl. Lapp.) 
Luerssen, C., Die Farnpflanzen. Rasennorsts Kryptogamenflora. Ed. 2 
Leipzig 1889. (Farnpfi.) 
Lunn, N., Foreløbig Beretning om en botanisk Reise i Østfinmarken i Som- 
meren 1842. Bot. Not. 1846. (Berein. Østfinm.) 


Lunpström, A. N., Kritische Bemerkungen über die Weiden Novaja Semljas 
und ihren genetischen Zusammenhang. Nova Acta Reg. Soc. Scient. 


Upsal. Vol. extra ord. ed. Upsala 1877. (Weid. Nov. Seml.) 
Macoun, J. M., A list of the plants of the Pribilof Islands. Washington 1899. 
(Pl. Pribilof) 
MaLMGREN, Å. J., Öfversigt af Spetsbergens Fanerogam-Flora. K. Sv. Vet. 
Akad. Öfvers. 1862. (Spetsb. Fan. FT.) 


— Om E. Duranv's s. k. , Grinnell-lands flora”. Bot. Not. 1865. (Grinnell. FT.) 
MarscHaLL V. BIEBERSTEIN., F., Flora Tauro-caucasica. Charkow 1808-1819. 
(Fl. Taur.-cauc.) 
Martins, CH., Observations sur les glaciers du Spitzberg, etc. Biblioteque 
universelle de Genéve N. S. T. 28. 1840. (Obs. Spiteberg) 
Maximowicz, C. J., Diagnoses plantarum novarum asiaticarum II, IV. Bull. de 
l’Acad. imp. des Sciences de St. Petersbourg. Vol. 24, 27, 1878, 1881. 
(Diagn. plant. As.) 
Meenan, W. E., A contribution to the flora of Greenland. Proceed. Acad. 


Nat. Sciences. Philadelphia 1893. (Contr. Greenl.) 
MeEınsaausen, K. F., Die Cyperaceen der Flora Russlands. Petersburg 1901. 
(Cyp. Russi.) 


Mertens, F. C., & Koca, W. D. J., J. C. Routines Deutschlands Flora. Nach 
einem veränderten und erweiterten Plane bearbeit. Frankfurt aM 
1823 — 39. (Deutschl. FT.) 
Micneuws, P. A., Nova plantarum genera. Florence 1729. (N. plant. gen.) 
Mizps, J., Monographia Equisetorum. Dresden 1865. (Mon. Equis.) 
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Mnpe. J., Filices Europae et Atlantidis, Asiae minoris et Sibiriae. Leipzig 
1867. (Få. Europ.) 
Mitier, Pa., The Gardener’s Dictionary, etc. London 1768. (Gard. Dict.) 

Mvur»ecx, S.. Neue oder wenig bekannte Hybriden in dem botanischen Garten 
Bergiilund. Acta Horti Bergiani, V. 2. Stockholm 1894. (Hybr.) 

— Studier sfver kritiska kärlväxtformer, 3. De nordeuropeiska formerna 
af slågtet Cerastium. Bot. Not. 1898. (Nordeurop. Cerast.) 

— Die nordeuropeischen Formen der Gattung Stellaria. Bot. Not. 1899. 

(Gat. Stellaria) 

Munray, J. A., Caroli a Linné Systema Vegetabilium. Ed. 14. Göttingen 1784. 
(Syst. Veg.) 

Narzs, G. S., Narrative of a voyage to the Polar Sea during 1875—6. London 
1878. (Narrative) 

Natuorst, A. G., Om vegetationen på Spetsbergens vestkust. Bot. Not. 1871. 
| (Veg. Spetsb. vestk.) 

— Nya bidrag till kånnedomen om Spetsbergens kärlväxter och dess våxt- 

geografiska förhållanden. K. Sv. Vet. Akad. Handl. Vol. 20. Stock- 


holm 1883. (Nya bidr.) 

— Botaniska anteckningar från nordvestra Grönland. K. Sv. Vet. Akad. 
Öfvers. 1884. (N. W. Grénl.) 
Neuman, L. M., & AuLrvEnsren, F., Sveriges Flora. Lund 1901. (Sv. Fi.) 

NorpenskiöLD, A. E., Vegas färd kring Asien och Europa. Stockholm 1881. 
(Vegas fård) 

Norpstept, O., Om några af svenska florans novitier 1880. Bot. Not. 1880. 
(Sv. fl. nov.) 


Norraıı, T., Deseriptions of New Species and Genera of Plants in the natural 
order of the Compositae, etc. ‘Transact. Amer. Philos. Soc., N. S. Vol. 


7. Philadelphia 1841. (Spec. Gen. Compos.) 
Nyman, C. F., Conspectus Florae Europaeae. Örebro 1878—82. 
Supplementum 1. — 1883-84. 

— 2 — 1889—90. (Consp. Fl. Eur.) 

Our, J. H., Dissertatio de Arnica. Upsala 1799. (Diss. Arn.) 


Oumer, D., List of flowering plants from Ellesmereland and Grinnell Land. 
In Appendix 14, Botany, in Narzs, G. S., Narrative of a voyage to the 
Polar Sea during 1875—76. London 1878. (List fl. pl.) 
Ossorn, SHERARD, Stray Leaves of an Arctic Journal. London 1852. (Stray leaves) 
Ostenretp, C. H., Phanerogamae and Pteridophyta. In Botany of the Faeroes, 
based upon Danish investigations. Vol. 1. Köbenhavn 1901. (Phan. Faer.) 
— Flora Arctica, etc. Kjøbenhavn 1902. (Fl. Arct.) 
— A List of flowering plants from Cape York and Melville Bay (N. W. 
Greenland). Medd. om Grönl. Vol. 38. Köbenhavn 1905. 
(Flow pl. Cape York) 
Pıuisor pe Beauvois, A. M. F. J., Essai d'une nouvelle Agrostographie. Paris 


1812. (Nouv. Agrostogr.) 
Pauuas, P. S., Flora rossica. Frankfurt & Leipzig 1790. (Fi. Ross.) 
Prest, C. B., Tentamen Pteridographiae. Prag 1836. (Pteridogr.) 
Ponsa, F. T., Flora Americae Septentrionalis, or the plants of North America, 

ete. London 1814—16. (Fl. Am. sept.) 
Ramus, J., Dissertatio de Pyrola et Chimophila. Leipzig 1821. (Diss. Pyrola) 


Regs, A., The Cyclopaedia or universal Dictionary of Arts, Sciences and 
Literature. Ranunculus by J. E. Smits in Vol. 29, London 1819. (Cyclop.) 
Rerzus, A. J., Florae Scandinaviae Prodromus, etc. Stockholm 1799. 
(FT. Scand. Prodr.) 
Ricuanpson, J., Botanical Appendix. In Frankuım, J., Narrative of a Journey 
to the shores of the Polar Sea, etc. Ed. 1, London 1823. Ed. 2, 
London 1824. (App. Franklin) 
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Ricuter, K., Plantae Europeae. 1. Leipzig 1890. (Pl. Ewrop.) 


Roemer, J. J. & Scuurtes, J. H., Caroli a Linné Systema Vegetabilium cum 
Mantissa 1—3. Stuttgart 1817—30. (Syst. Veg.) 

Rour»acan, P., Synopsis der Lychnidéen. Linnaea, Vol. (2) 36, Berlin 1869—70. 
(Syn. Lychn.) 

Rosenvince, L. KoLperur, Andet Tillæg til Grønlands Fanerogamer og Kar- 
sporeplanter. Medd. om Grønland, V. 3 København 1892. (2 Till.) 


— Nye Bidrag til Vest-Grenlands Flora. Medd. om Grenland V. 15. 
Kebenhavn 1898. (Nye Bidr.) 
Ross, J., A voyage of discovery in H. M. ships Isabella and Alexander for 
the purpose of exploring Baffin’s Bay, etc. London 1819. (Voyage 1) 
Rots, A. W., Tentamen Florae Germanicae. Leipzig 1789. (Tent. Fl. Germ.) 
— Catalecta Botanica, IL Leipzig 1800. (Catal. Bot.) 
Rorurock, J. T., Flora of Alaska. Rep. Smithson. Inst. f. 1867. Washington 
1867. . (Fl. Alaska) 
Rortsöuis, C. F., Afhandling om en Deel — — — rare Planter, som i Island 
og Grenland ere fundne, ete. Skr. Kebenh. Selsk. Lerd. og Vidensk. 
V. 10. København 1770. (Pl. Ist. Grønli.) 
Rowusz, W. W., & Wiecann, K. M., A list of plants collected by the Cornell 
party on the Peary voyage of 1896. Botan. Gazette 1897. 
(List Cornell 1896) 
Rurrzcar, F. J., Symbolae ad historiam et geographiam plantarum rossicarum. 


Petersburg 1846. (Symb. pl. Ross.) 
‘Rypserc, P. A., A Monograph on the North American Potentillae. Lancaster, 
Pa., 1898. (Mon. Amer. Potent.) 
— Further Studies on the Potentillae. Contrib. from the New York Botan. 
Garden, No. 13. New. York 1901. (Furth. Stud. Potent.) 


SALISBURY, R. A, The Paradisus Londonensis, ete. London 1806. (Parad. Lend.) 
ScHEI, P., Preliminary Report on the geological observations made during the 
second Norwegian Polar Expedition of the “Fram”. Geogr. Journ. 1903. 


Scazucazza, J., Agrostographia. Zürich 1719. (Agrostogr.) 
Scueutz, N. J., Plantae vasculares Jeniseenses inter Krasnojarsk urbem et 
ostium Jenisei fluminis hactenus lectae. K. Sv. Vet. Akad. Handl. Vol. 
29, 1888. (Pl. Vase. Jeniss.) 
ScHKUHR, C., Beschreibung und Abhildung der theils bekannten, theils noch 
nicht beschriebenen Arten von Riedgräsern. Wittenberg 1801. (Biedgräs.) 
1 => Botanisches Handbuch, 4. Leipzig 1808. (Bot. Handb.) 
SCHLECHTENDAL, D.F. L. v., Uebersicht der in Willdenows Pflanzensammlung auf- 
bewahrten Potentillen. Ges. naturf. Freunde zu Berlin Mag. f. d. neu. 


Entdeck: in d. ges. Naturk. V. 7. Berlin 1816. (Uebers. Willd. Potent.) 
. Animadversiones botanicae in Ranunculeas Candollei, II. Berlin 1890. 
(Ran. Cand.) 
SCHLEICHER, C. J., Catalogus plantarum in Helvetia sponte nascentium. Ed. 
| 3. Bex 1807. (Cat. pl. Helv.) 
Scuort, H. W., Genera Filicum. Wien 1834. (Gen. Få.) 
'SCHBADER, H. A., Flora germanica. Göttingen 1806. (Fl. Germ.) 


Scuyr, J. F., Enumeratio plantarum Transsilvaniae. Wien 1866. 
' (Enum. pl. Trans.) 
Scoresby, W., Journal of a voyage to the Northern Whalefishery, etc. Edin- 


burgh 1823. (N. Whalefishery) 
Seemann, B., Flora of the Western Eskimaux-land. Botany of the voyage of 

H. M. S. Herald. London 1852. (Fl. W. Esk. land) 
SIBTHORP, J., Flora oxoniensis. Oxford 1794. (Fl. Oxon.) 


Simmons, H. G., Preliminary Report on the Botanical work of the second 
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Norwegian polar expedition 1898—1902. Nyt Mag. f. Naturv., 41. Kri- 
stiania 1903. (Prel. Rep.) 
Sımmoxs, H. G., Übersicht über die botanischen Arbeiten der Expedition und 
deren Resultat. In Sverprur, 0., Neues Land. Leipzig 1903. (Bot. Arb.) 
— Zusammenfassung der meteorologischen Beobachtungen. Ibid. 
(Zusam. Medeor.) 


— Notes on some rare or dubious Danish Greenland plants. Medd. om 


Grønl. Vol. 26, Kobenhavn 1904. (Dan. Greenl. pl.) 
Suitu, J. E., English Botany. London 1790—1814. (Engl. Bot.) 
— Flora britannica. London 1800— 1804. (FI. brit.) 


— cf. Linnaeus, Flora Lapponica, and Rees, Cyclopaedia. 

SoLanDEr, D, C., Appendix, plantae, in Parrrs, C. J., A voyage towards the 
North Pole. London 1774. (Voy. N. Pole) 

SPRENGEL, C., Caroli Linnaei Systema vegetabilium, Ed. 16. Göttingen 1825—28. 
(Syst. veg.) 

* STERNBERG, C. v., Revisio Saxifragarum iconibus illustrata. Regensburg 1810. 

Supplementum I _ 1 

— II Prag 1831. 
(Revis. Saxifr.) 

Steven, C., Monographia Pedicularis.  Mém. de la Soc. imp. des natur., Vol. 


6, Moskow 183. (Monogr. Ped.) 
Suter, J. R., Flora helvetica. Zürich 1802. (Fl. Helv.) 
Svensk Botanix, 1-11. Stockholm 1802 — 1838. (Sv. Bot.) 
SvERDRUP, O., Neues Land. Leipzig 1908. (Neues Land) 
Swartz, O., Synopsis Filicum. Kiel 1806. (Syn. Fil.) 


— Summa vegetabilium Scandinaviae. Stockholm 1814 (anonymous). 
(Sum. veg. Scand.) 
Sweet, R., Hortus britannicus or Catalogue of plants, etc. Ed. 2 London 
1830. (Hort. brit.) 
TABERNAEMONTANUS, J. T., Icones plantarum etc. Frankfurt a/M 1590. (Ic. plant.) 
Tayıor, J., Notice of flowering plants and ferns collected on both sides of 
Davis Straits ond Baffin's Bay. Transact. Botan. Soc. Vol. 7, Edin- 


burgh 1863. (FI. pl. Baffin B.) 
Torney, J., Monograph of North American Cyperaceae. Ann. of the Lyceum 

of Nat. Hist. 3. New York 1836. (Am. Cyp.) 

— & Gray, A, Flora of North America. New York 1838—40. (FI. N. Amer.) 

Tounnerort, J. P. pr, Institutiones rei herbariae. Paris 1700. (Inst. rei herb.) 
Trautverter, E. R. v., Conspectus Florae insularum Novaja Semlja. Acta 

Horti petropol., V. 1. Petersburg 1871—72. (Consp. Fl. Nov. Seml.) 


— Flora riparia Kolymensis. Ibidem, V. 5. Petersburg 1877. (F1. rip. Kolym.) 
— Plantae Sibiriae borealis ab A. Czexanowsky et F. MuELLER annis 1874 


et 1875 lectae. Ibidem Petersburg 1877. (Pl. Sib. bor.) 
— Syllabus plantarum Siberiae boreali-orientalis. Ibid., V. 10. Peters- 
burg 1888. (Syll. Sib. bor. or.) 
Trıxıus, C. B., De graminibus unifloris et sesquifloris. Petersburg 1824. 
(Gram. unifl.) 


— Graminum genera quaedam speciesque complures definitionibus novis, 

etc. Mem. de I'Acad. imp. de Sciences de St. Petersbourg. S. 6. T. 1. 
1831. (Gram. gen. et spec.) 

— Graminum in hisce actis a se editorum generibus et speciebus supple- 
menta. Ibid. T. 4, P. 2. 1838. (Gram. suppl.) 

— Species graminum iconibus et descriptionibus, etc. Petersburg 1828—36. 
(Spec. gram.) 

Vann, M., Stellaria groenlandica og Dryas integrifolia beskrevne. Skr. Natur- 
hist, Selsk. 4. København 1798. (Stell. groenl. et Dr. integr.) 
VarLant, S., Botanicon parisiense. Leiden & Amsterdam 1727. (Bot. paris.) 
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Wanusere, P. F., Flora Gothoburgensis. Diss. Upsala 1820. (Fl. Gothob.) 
Wantensenc, G., Inledning till Caricographien, 4. K. Sv. Vet. Akad. Handl. 
Vol. 24, 1803. (Inl. Caricogr.) 
— Flora Lapponica. Berlin 1812. (Fl. Lapp.) 
— Flora Carpatorum prineipalium, ete. Göttingen 1814. (Fi. Carp.) 
— Flora upsaliensis. Upsala 1820. (Fl. Upsal.) 
— Flora Suecica. Upsala 1824—96. (Fl. Suec.) 
Wa trotn, F., Beiträge zur Botanik I. Leipzig 1842. (Beiträge) 
Warnınc, E., Om nogle arktiske Væxters Biologi. Bih. T. K. Sv. Vet. Akad. 
Handl. Vol. 12. Stockholm 1886. (Arkt. Væxt. Biol.) 


Warson, S., Contributions to American Botany. Proceed. of the Amer. Acad. 

of Arts and Sciences. Vol. 23, 25. Boston 1888, 1890. (Contr. Amer. Bol.) 
Wetnenri.u, H. E., List of plants obtained on the Peary Auxiliary Expedition 

of 1894. Bull. Geogr. Club Philadelphia, V. 1. Philadelphia (1893—) 


1895. (List 1894) 
Wırrpenow, C. L., Caroli a Linné Species plantarum. Ed. 4. Berlin 1797 
— 1812. (Sp. plant.) 


— Enumeratio plantarum horti regii botanici berolinensis. Berlin 1809. 
(Enum. pl. horti Berol.) 

Wirasek, J, Ein Beitrag zur Kenntniss der Gattung Campanula. Abhandi. d. 
kk. Zool.-botan. Gesellsch. in Wien, Bd. 1, 1902. (Beitr. Kenntn. Camp.) 

Wutrr, Tn., Botanische Beobachtungen aus Spitzbergen. Lund 1902. 

_ (Bot. Beob. Spiteb.) 

Wouren, F. X., Plantae rariores Carinthiacae. In JaqQuin, N. J., Miscellanea 
austriaca ad botanicam, etc. Wien 1778. (Pl. rar. Carinth.) 
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Fig. 1. 


Explanation of the plates. 


Plate 1. 


Taraxacum hyparcticum, Dauust., habit, specimen from Fram Harbour, 
July 20, 1899 (1086); !/,. 

Taraxacum pumilum, Dauust., habit, specimen from Ptarmigan Gorge, 
Goose Fjord, Aug. 13, 1901 (3394); '/.. 

Draba subcapitata, Simm., habit, flowering state, specimen from Gull Cove, 
Goose Fjord, July 17, 1901 (2896); '/,. 

— — habit, fruiting state, Yellow Hill, Goose Fjord, Aug. 3, 1901 
(8591); */,. 

— — leaf. 3/,- 

== — sepal, 4/ ie 

— — petal, 4/,. 

— — . cluster of fruits, */,. 


Plate 2. 


Pedicularis lanata, Cuam. & Schecht, habit, specimen from the valley 
on Sir Inglis Peak, Harbour Fjord, July 21, 1900 (2186); '/,. 

— — capsule, specimen from Fram Fjord, Aug. 26, 1899 (1649); '/,. 

_ — corolla, ?/,. 

Pedicularis arctica, R. Ba. habit, specimen from Lastraea Valley, July 8, 
1899 (858); */,. 

_ — capsule, specimen from the same locality; '/,. 

_ — corolla, ?/,. 

Pedicularis hirsuta, L., habit, fruiting state, specimen from Fram Fjord, 

| Aug. 26, 1899 (1651); '/.. 
— — corolla, */,. 


Plate 3, 


Pedicularis hireuta, L., habit, specimen from Fram Harbour, July 20, 1899 
(1107); "1. 

Ranunculus Sabinei, R. Br. habit, younger specimen from Ptarmigan 
Gorge, Goose Fjord, Aug. 8, 1901 (8384); '/,. 

— — habit, somewhat older specimen from Gallows Point, Goose Fjord, 
July 31, 1901 (8787); 1/,. 

_ — habit, fruiting specimen from the ridge east of 3rd quarters, 

' Goose Fjord, Aug. 19, 1901 (4230); */,. 

_ — flower, ?/,. 

— — sepal, */,. 

= — petal, */,. 

— — achene, */,. 


Plate 4. 


Potentilla Vahliana, Len»., habit, specimen from Gallows Point, Goose 
Fjord, July 31, 1901 (3000); '/,. 
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Ranunculus affinis, R. Br., habit; '/,. 

— — basal leaves, '/,. 

_ — flower, all specimens from Seagull Rock, Harbour Fjord, Aug. 8, 
1900 (2595); 1/,. 


— — achene, °/,. 


Plate 5. 


Potentilla rubricaulis, Leum., habit, specimen from Seagull Rock, Harbour 
Fjord, Aug. 8, 1900 (2650); 1/,. 

— — 3.digitate leaf from above and from below, specimens from Fram 
Harbour, July 20, 1899 (1880); '/, 

— — pinnate leaf, specimen from the same locality; */,. 


Plate 6. 


Draba alpina, L., var. gracilescens, Smm., flowering state, specimens from 
Falcon Cliff, Goose Fjord, July 20, 1901 (2888); '/,. 

— — with young fruit, specimen from the same collection; '/;. 

_ — with nn fruit, specimen from the same place, Aug. 5, 1902 
(4007); ' 

Alsine Rossit, R. En. habit, specimen from the Barren Vallies, Harbour 
Fjord, July 28, 1900 (2390); '/,. 


_ — flower, from above; ?/,. 
— — side view, ?/,. 
Plate 7. 
Saxifraga * exaratoides, Sımm., habit. 
— — habit. 
— — inflorescence, all specimens from Falcon Cliff, Goose Fjord, July 
20, 1901 (2870); 1/,. 
— — flower, from above: ?/,. 
— — side view, 2 sepals and 2 petals removed; ?/,. 
Salix arctica, Part, leaf of f. typica from below, specimen from Cocked 


Hat Island, July 30, 1899 (4234); ! 

_ — var. Brownii, Anperss., leaf from above, specimen from Falcon 
Cliff, Goose Fjord, July 20, 1901 (2891); '/, 

— = — leaf from below, specimen from” Fram Harbour, Aug. 4, 
1899 (1419); '/,. 

— — — 8 leaves from above, specimens from Cocked Hat Island, 
July 20, 1899 (1216); */,. 

— -— — leaf from above, specimen from Bedford Pim Island, July 
31, 1899 (1310); +',. 


_ _ — leafin young state, from above, specimen from the Eskimo 
tentplace at Cape Viele, July 4, 1899 (885); '/,. 
_ — var. groenlandica, Anperss., leaf from above, specimen from 


Fram Harbour, June 24, 1899; 1/,. : 
_ — young plant, specimen from Lastraea Valley, July 8, 1899 (797); ; tf, 1 


Piate 8 


Poa pratensis, L., f. prolifera, habit, specimen from the gravel ridge east 
of 8rd quarters, Goose Fjord, Aug. 19, 1901 (3480); 1/,. 

Poa evagans, Sımm., habit, specimen from the Western valley in Fram 
Fjord, Aug. 26, 1899 (4242): !/,. 

—  — spikelet, 3/,. 


0 
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Fig. 4. 


Fig. 
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1. 


2. 


Poa evagans, Sum., lower pale; 4/;. 
— — upper pale, ‘/,. 

— — lower glume, ‘/,. 

_ — upper glume, */,. 


Plate 9. 


Carex membranopacta, Bar, habit, specimen from swamps east of the 
anchorage in Harbour Fjord, July 3, 1900 (2329); '/,. 

— — scale from the staminate spikelet, */,. 

_ — scale from a pistillate spikelet, ?/,. 

— — utricle, 2/;. 

Poa glauca, Vaut, f. prolifera, habit, specimen from Midday Knoll, Goose 
Fjord, Aug. 26, 1901 (3643); '/,. 

— — var. tenuior, Simm., habit, specimen from the Western valley in 
Fram Fjord, Aug. 26, 1899 (1628); '/,. 

Aira caespitosa, L. var. arctica, (Trin.) Simm, habit, specimen from Yellow 
Hill, Goose Fjord, Aug. 22, 1901 (3577); '/.. 


Plate 10. 


Pleuropogon Sabinei, R. Br. f. aquatica, habit, specimen from & lakelet in 
the Western valley in Fram Fjord, Aug. 26, 1899 (1600); '/,. 

— — f. terrestris, habit, specimen from Fram Fjord, Aug. 2, 1899 
(1666); '/.. . 


All figures are from specimens collected in Ellesmereland, the figures of habit 
photographed from dried specimens and of natural size but for the plates 4, 9, and 
10, representing plants, that must be reduced on account of the size of the plates. 
The magnified detail-figures are drawn by Miss L. BERGELINT. 


ERRATA. 





P. 4, line 14, read "the knowledge” for "a knowledge”. 


» ı — 5, — *Pflanzenfam” „ “Planzenfam”. 
n oo, — 4, — “Statice and” n ‘Statice end”. 

n 81, fig. 1, — “hairforms” „ “hairsforms”. 

» 9, — “Papaveraceae” , "Papaveracea”. 
n 101, — “Ranunculaceae” „ “Ranunculacea”. 
„ 112, line 29, — “base” n “bases”. 


Printed 14. may 1906. 








Auto 0. tr Justus Cederquist, Sthim 


1. Taraxacum hyparcticum. 2. T. pumilum. 3-7. Draba subcapitata. 





Platz 2. 


Auto. 0. tr. Justus Cederquist Sthim. 


1-3. Pedicularis lanata. 4-6. P. arctica. 7-8. P. hirsuta. 





1. Pedicularis hirsuta. 





Auto 0. tr. Justus Cederquist Sthim. 


2-8. Ranunculus Sabinei. 


Plate 4, 








Auto 0. tr Justus Cederquist Sthlm 


1. Potentilla Vahliana. 2-5. Ranunculus affinis. 


Prite 5. 





Auto. 0. tr. Justus Cederquist Sthim. 


Potentilla rubricaulis. 





Aret, Exped. in the Fram 1898 -1902. 3:: 2. Plate 6, 


Auto 0. tr. Justus Cederquist Sthim. 


1-3. Draba alpina var. gracilescens. 4-6. Alsine Rossii. 


Plate 7. 








Auto 0. tr. Justus Cederquist Sthim. 


1-5. Saxifraga * exaratoides. 6-13. Salix arctica. 


Rep. cf the Seaond 





g. Arat. Exped. in the Fram 1898 1902. Plate 8. 





Auto. 0. tr. Justus Cederquist Sthim. 


1. Poa pratensis f. prolifera. 2-7. P. evagans. 
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Auto 0. fr. Justus Cederquist, Sthim. 


1-4. Carex membranopacta. 5. Poa glauca f. prolifera. 6. P. glauca var. tenuior. 
7. Aira cacspitosa var. arctica. 








veg. Arzt. Exped. in the Fram 1898 1902. Ino 2. Plate 10. 





Næs 7 


1 Auto. 0. tr, Justus Cederquist Sthim. 


Pleuropogon Sabinei. 
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Unsere Kenntniss der Insectenfauna Grönlands ist, Dank den 
vielen wissenschaftlichen Expeditionen, die dorthin unternommen worden 
sınd, schon als ziemlich gut anzusehen; Grönland gehört in entomolo- 
gischer Beziehung unter den am besten durchforschten Polarländern. 
Klein wie die Anzahl der dort aufgefundenen Insectenarten ist, ist die 
Litteratur darüber dennoch ziemlich reich und, wie es mit der entomo- 
logischen Litteratur leider zu viel der Fall ist, sehr zerstreut. Ein Ver- 
zeichniss darüber zusammenzustellen ist deshalb zwar eine mühevolle, 
aber dankenswerthe Arbeit, wodurch künftiges Studium der Fauna Grön- 
lands erleichtert werden wird. Ein solches Litteratur-Verzeichniss bis 
zum Jahre 1887 verdanken wir Prof. AuriviLLius in seiner schönen 
Arbeit „Grönlands Insektfauna I“; die seit dieser Zeit erschienenen Mit- 
theilungen über grönländische Insecten finden sich, soweit sie die von 
mir bearbeiteten Gruppen behandeln und mir bekannt sind, in der unten 
gegebenen Liste aufgeführt. Die ältere einschlägige Litteratur wolle man 
also in AURIVILLIUS suchen. 

Wenn auch das Material der Expedition grösstentheils von Elles- 
mere Land herröhrt, hat die Litteratur über die grönländische Fauna 
jedoch besonderen Werth auch für das Studium der Fauna von Elles- 
mere Land. — Weitere einschlägige Litteratur wird unten in Fussnoten 
erwåhnt. 

1890. AvriviLLius: Grönlands Insektfauna I. Lepidoptera, Hymenoptera. [„Bihang 
till K. svenska Vet.-Akad. Handlingar" 15, Afd. IV, No. 1.] 


1892. Sxixner in „Entomological News“, Ill. (Ueber Dasychira groenlandica Wcx. 
und Colias hecla pallida n. var.) 
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1897. 


1901. 


1901. 


1901. 


[1894. 
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Skinner and MeneeL: Greenland Lepidoptera. [„Proc. of the Acad. of Nat. 
Sc. of Philadelphia“, 1892]. 

Fox: Report on the Hymenoptera collected in West Greenland [ibid.]. 

Lunpseck: Entomologiske undersøgelser i Vest-Grønland 1889 og 1890. [„Med- 
delelser om Grønland*, h. 7.] 

FERNALD in „Entomological News“ V. (Beschreibung von Olethreutes Men- 
gelana Fern.) 

Lunpseck in „Meddelelser om Grønland", h. 19. (Ueber Lathridius minutus 
L., Cryptophagus validus Kr. u. C. acutangulus Gy.) 

Lunpseck: Coleoptera Groenlandica. [„Videnskabelige meddelelser fra den 
naturh. forening i Kjebenhavn“.] 

Lunpseck: Hymenoptera Groenlandica. [ibid.] 

Bane-Haas: Lepidoptera Groenlandica. [ibid.] 

VaNHOFFEN in „Grönland-Expedition der Gesellschaft für Erdkunde in Berlin 
1891— 93“, II. (Uebersicht der ganzen Insecten-Fauna, biologische Be- 
obachtungen etc.) 

FERNALD in „The Pterophoridae of North America“. (Beschreibung von Steno- 
ptilia Mengeli Fern.) 


Dyar in „Psyche“ VIII (Ueber die Raupe von Dasychira groenlandica 


Wer.) 

AuriviLLius: Lepidoptera och Coleoptera insamlade under prof. A. G. Nat- 
horst’s arktiska expeditioner 1898 och 1899, under den svenska expe- 
dionen till Beeren Eiland 1899 och under konservator G. Kolthoff’s ex- 
pedition till Grønland 1900. [„Öfv. af Kgl. Vet.-Akad. Förhandl.“ 1900. 
No. 10.] 

GraUDINGER und Reset in „Catalog der Lepidopteren des palaearctischen 
Faunengebietes“. (Ueber das Vorkommen in Grönland von u. a. Agrotis 
dissona Möscar. (mit Ausschluss von A. tslandica Srer.) (Pag. 149); 
Anarta Zetterstedti Ster. (Pag. 219); Tephrocl. hyperboreata Srer. u. 
gelidata Möscnı. (Pag. 317); Olethreutes boreana Ra. n. nom. statt 
septentrionana Möscur. (IL. P. 107).) 

PAGENSTECHER in „Fauna arctica“, Bd. 2, Lief. 2. (Uebersicht der Lepidopteren- 
Fauna Grönlands.) 

SAHLBERG: Aleocharider insamlade i polarregionerna af svenska expeditionerna 
1883 och 1899. [„Entomologisk tidsskrift", 1901.) 

Turr: Melanism in Greenland |„Entom. Record“, V, No. 6] ist mir unbekannt.] 


Ich beschränke mich im folgenden darauf die von der Expedition 


mitgebrachten Arten zu besprechen ohne eine Uebersicht über såmmtliche 
aus Grönland und Ellesmere Land bekannte Arten der betr. Ordnun- 
gen zu geben; solche Verzeichnisse wird man in der oben angeführten 
Litteratur (bei AurıviıLLıus, LUNDBECK, BanG-HaAaAs und VANHÖFFEN) finden. 
Nur bei besonders bemerkenswerthen Fünden werden die zuvor be- 
kannt gegebenen Fundorte erwähnt, bezw. die allgemeine geographische 
Verbreitung der Art besprochen. 
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Coleoptera. 


1. Colymbetes dolabratus Px. 


Eine dieser Art gewiss angehörende Larve wurde bei Godhavn 
(Grönland) in einem Süsswasserteich gefunden. 


2. Micralymma brevilingue ScHiöpTE. 


Ein Exemplar dieser bisher nur in Grönland gefundenen, aber dort 
gemeinen, Art wurde bei Cocked Hat (Cape Sabine, Kane Basin) %/7 99 
von Smmons gefunden 1. 


3. Lathridius minutus L. 


Ein einziges Stöck bei Alexandrafjord (Hayes Sound) % 99 von 
SiMMoNs gesammelt. 

In Grönland wurde diese Art bisher nur bei Egedesminde und zwar 
ein Unicum gesammelt; wahrscheinlich bezieht aber die Silpha pedicu- 
laria von Otto Fasricius sich auf diese Art, und sie wäre demnach auch 
bei Fredrikshaab, obendrein „non infrequens* (FaBr.), gefunden worden. 


4. Cryptophagus populi Pk. 


Unicum bei Foulke Fjord (Nord-Grönland)(?) "/s 99 von Summons 
gesammelt. Die Art wäre neu für die Fauna Grönlands, aber die Lo- 
kalitätsangabe scheint unsicher zu sein, indem sie auf der Etiquette mit 
Fragezeichen versehen ist, weshalb das Specimen vielleicht anderswo - 
herrührt. Da die Art in Europa weit verbreitet ist, wäre es nicht be- 
sonders bemerkenswerth, wenn sie dann und wann nach Grönland 
verschleppt würde, wie es mit vielen anderen, in Grönland ursprünglich 
nicht einheimischen, Arten (z. B. Dermestes lardarius L., Attagenus 
pellio L., Plinus fur L., Tetropium luridum L., Callidium violaceum L.) 
der Fall ist. 

Von dieser Gattung wurden nach Lunngeck („Meddelelser om Grön- 
land“, 19 (1896)) bisher Cr. validus Kr. und Cr. acutangulus GyLı. 
in Grönland beobachtet; er vermuthet aber, dass sie eingeschleppt worden 
sind und nimmt sie in ,Coleoptera Groenlandica“ nicht auf. Nach 





ı Wo nichts anders gesagt ist, wurden die Specimina von Herrn E. Bay gesammelt. 
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M’LacuLan ? brachte FEıLden ein Stück von Cr. acutangulus GyLı. von 
Floeberg Beach (Grant Land 82° 27’) mit, aber dies Exemplar war gewiss 
dorthin mit dem Schiffe verschleppt worden. 


| Hymenoptera. 
Apidae. 


1. Bombus hyperboreus ScHöNH. 


Von dieser in den Polarlåndern weit verbreiteten, circumpolåren, 
Art wurden 3 99 gesammelt und zwar bei Galgeodden (Gaasefjord, Jones 
Sound, Ellesmere Land) 22/7 1901, „den grønne plet* (Havnefjord, Jones 
Sound) 1%6 1900 und Rice Strait (Smith Sound) 7/6 1899. | 

Nach LunpBeck kommt die Art längs der ganzen Westküste Grön- 
lands vor und ist auch an vielen Orten längs der Ostküste gefunden 
worden. | 


2. Bombus balteatus Daunte. (= nivalis Danu».). 


Diese Art wurde viel häufiger gefunden, indem im ganzen 18 Exem- 
plare mitgebracht wurden, davon waren 6 99, 5 o% und 7 og eg . Die 
Fundorte sind die folgenden: 

Cap Rutherford (Hayes Sound, Ellesmere Land) *% 99 (12 og N. 
Fort Juliane (ibid.) % 99 (1 9) und % 9909) (1 A 1 N): Godhavn 
80/7 98 (C”); Havnen, Rice Strait (Ellesmere Ld.) 299 (1 9), % 99 (1 9) 
und Ys 99 (1 3); Havnen, Havnefjord (Jones Sd.) 7 1900 (1 *) (Sim- 
mons), 78/7 1900 (1 9), 74/7 1900 (1 9), und 7 1900 (2 3); Gaasefjord 
(Jones Sd., Ellesmere Ld.) 31 1902 (2 9) und % 1902 (1 og (Baumann). 

Diese Hummel wurde am weitesten gegen Norden beobachtet, indem 
sie nach M'LacHLan von FEILDEN bei 81° 45° angetroffen wurde. 


Ichneumonidae. 


3. Ichneumon erythromelas M'Lacuu. 


Ein Unicum dieser Art wurde bei Rice Strait, Ellesmere Ld., Ye 99 
gefunden. Sie war bisher nur vom Grant Land (82° 33%) bekannt. 








! M’Lacuan: Report on the Insecta collected by FrıLden and Harr...... during 
the recent Arctic Expedition. [„Journal of the Linn. Soc., Zool. XIV.] 
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Das Exemplar weicht von der Beschreibung M’LacnLan’s in zwei 
Puncten ab. Es ist 8 statt 6 mm. lang; ausserdem sind es die Femora, 
die „shining black, excepting the extreme tips“ sind, während die Tibia 
„externally with a black line* versehen sind. — Sollte vielleicht der 
Autor der Art durch ein Schreibfehler die Wörter „Tibiae* und ,Femora* 
verwechselt haben, so dass er „Tibiae* geschrieben hat, wo er „Femora“ 
meinte und umgekehrt? — Falls die von M'LacuLan beschriebene Form 
wirklich (ad. p.) rothgefärbte Femora hat, kann mein Exemplar als eine 
besondere Varietät angesehen werden, wofür ich den Namen v. tibialis 
vorschlagen möchte. Als einer von eryihromelas, dessen Beschreibung 
sonst völlig stimmt, verschiedenen Art angehörend, kann meine Form 
nicht angesehen werden; wissen wir ja, dass die Ichneumonen in Betreff 
der Farbe der Beine sehr variirend sind und dem Unterschied in der 
Grösse kann eine wesentliche Bedeutung auch nicht zugeschrieben wer- 
den. Von den aus Grönland zuvor bekannten Arten kommt die in 
Frage stehende Art I. bucculentus Wesm. am nächsten, ist jedoch davon 
zweifellos verschieden. 


å. Limneria extrema Houncr. 


Von dieser bisher nur aus „Nordgrönland“ (HoLMGREN') angegebenen 
Art, wurde ein Stück bei Godhavn ®% 1898 gesammelt. 


Tenthredinidae. 


5. Nematus borealis MARLATT. 


Von dieser bisher nur von der Disco-Insel bekannten und von Mar- 
LATT in Fox 1. c. (1892) beschriebenen Art wurde ein 0 bei Gaasefjord 
(Ellesmere Ld.) %/s 1902 gesammelt. 

Von N. obductus Harr., der in Grenland vorkommt, und womit 
LunpBEck die Art MaARrLATT’s als synonym anzusehen geneigt wäre, 
zweifellos verschieden. Ebensowenig fällt sie mit Tenthredo borealis 
Zett. (= Nematus quercus Hart.) zusammen. 


6. Nematus stordalensis STRAND n. Sp. 


Zwei Exemplare dieser N. borealis nahestehenden, aber sicher davon 
verschiedenen Art, wurden gesammelt: „Den grønne plet* (Havnen, 
Havnefjorden) 18/6 1900 (?) und Stordalen (Havnefjord) ®/s 1900 (c’). 


! Hormeren: Insekter från Nordgrönland, samlade af Prof. A. E. Nordenskiöld år 
1870. [„Öfvers, af Kgl. Vet.-Akad. Förhandl.“ 29 (1872).] 
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Von Nematus borealis Mart. unterscheidet sich die neue Art be- 
sonders dadurch, dass die Seiten von Mesothorax nicht glatt und glän- 
zend, sondern fein granulirt, matt, sind. Ausserdem ist das Feld der 
Ocellen weniger erhöht und nicht so scharf abgesetzt wie bei borealis; 
die Ocellen glänzen rothbraun, wärend diejenigen von borealis schwarz, 
glanzlos, sind. Körperbau im ganzen mehr robust als bei borealis. 
Das Weibchen ist ausserdem ein wenig anders gefårbt: Tegulae und 
Pronotum sind gelb, Seutellum und Tempora röthlich; Femora oben mit 
einer gelben Linie, die Trochanteres röthlich. 


7. Nematus marginifer STRAND n. Sp. 


Ein einziges Männchen dieser ebenfalls Nematus borealis nahe- 
stehenden Art wurde bei Beistadfjorden %6 1899 von Smmons gesammelt. 

Von Nematus borealis unterscheidet diese neue Art ebenso wie die 
vorhergehende sich auf den ersten Blick durch fein granulirte, matte 
Seiten von Mesothorax. Auch die Oberseite ist matter, weniger glän- 
zend, als bei sowohl N. borealis als N. stordalensis; mit der letzten 
Art hat N. marginifer die rothbraun glänzenden Ocellen und mehr ro- 
busten Körperbau gemein. Die gelbgefärbten Glieder der Extremitäten 
sind bei N. marginifer heller als bei den beiden anderen Arten. Von 
N. stordalensis unterscheidet sie sıch am meisten dadurch, dass die 
Augen von einer scharfen erhabenen Kante umgeben und dadurch von 
Tempora getrennt sind; durch dieses Merkmal kann sie auch von Ne- 
matus borealis sofort unterschieden werden. Der Name der Art ist, 
wie es sich daher versteht, von den marginaten Tempora geliehen. 


Lepidoptera. , 


1. Colias hecla Ler. 


Nur zwei Stück wurden gesammelt: ein & bei Fort Juliane 9 1899 
und ein 2 bei Godhavn %/1 1898. 

Wie es bei mehreren Colias-Arten beobachtet wurde, kommt auch 
bei dieser Art nicht eben selten eine hellere Farbenänderung vor, die 
schon mehrfach mit eigenen Namen belegt wurde. Sie wurde zuerst von 
M'Lacauan (l. c.) als var. glacialis beschrieben; seine Exemplare rührten 
von Grinnell und Grant Land her, und er sah in denselben eine nur in 
den höchsten Breitengraden vorkommende Lokalvarietät. Dieselbe Form 
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wurde später von SKINNER (I. c.) als var. pallida beschrieben, trotzdem 
dass sie, wie er gleichseitig darauf aufmerksam machte, zuvor den Namen 
glacialis erhalten hatte. Während alle 4 Exemplare, die M'LacHLan zur 
Untersuchung vorlagen, der bleichen Form angehörten, fanden sich 
unter den vielen Stücken, die SKINNER zur Verfügung standen, nur ein 
einziges, das auffallend hellgefärbt war. Da auch diese Exemplare von 
hohen Breitengraden (77° 40%) herrührten, geht es also hervor, dass die 
bleichgefärbte Form auch dort nur vereinzelt vorkommt, und dass die 
Rede also nicht von einer Lokalvarietät, sondern nur von einer Aber- 
ration, sein kann. Die Namengebung SKINNERs war also doppel ver- 
fehlt. Uebrigens kommen ähnliche hellgefärbte Stücke auch im ark- 
tischen Skandinavien vor; dieselben sind als ab. Sandahli Lra. bekannt 
gemacht. 


2. Argynnis chariclea Scun. v. arctica Zett. 


Diese Art wurde håufig angetroffen, und zwar legen nicht weniger 
als 16 Exemplare vor. Die Fundorte und Fangzeiten sind die fol- 
genden: 

Godhavn ®/ 98; Skreia (Havnefjorden, Jones Sd.) 24/7 1900 (Schi); 
Havnen, Havnefjorden (Jones Sd.) 78/7 1900; ibid. 24/2 1900; ibid. 7/s 1900 
(Summons). 

In der Grösse schwanken die Exemplare zwischen 30 und 38 mm.s 
Expansion; von den 5 Stücken, die beim Winterhafen 28/2 1900 gesam- 
melt wurden, massen 4 nur 30 mm., das 5te dagegen 35 mm. 

Besonders bemerkenswerthe Aberrationen finden sich nicht. Es ist 
mit diesem Material vor Augen kaum zu verstehen, dass die Art so 
geneigt zur Bildung von Aberrationen ist, wie sie nach den Bemerkungen 
M’LacuLan’s sein soll. Auch haben andere Verfasser, die über diese 
Art geschrieben, z. B. STaAUDINGER? und AurivILutus (I. c.), eine solche 
Variationsfähigkeit der Art gar nicht zugeschrieben. Es liegt daher 
nahe zu vermuthen, dass die ausserordentliche Variabilität, welche an. 
den von M’LacuLan untersuchten Exemplaren konstatirt wurde, gerade 
für die aus den allerhöchsten Breitengraden (in diesem Falle 79°—81° 52°) 
stammenden Exemplare charachteristisch ist oder das ganz extraordinäre 
Umstände in diesem Falle dabei thätig gewesen waren. — Auch die von 
mir untersuchten finmarkischen Stücke im Zoologischen Museum zu Kri- 
stiania zeichnen sich nicht durch auffallende Farbenänderungen aus. 


* Sraupincer: Reise nach Finmarken. [„Stettiner entom. Zeitung“, 1861]. 
- Beitrag zur Lepidopteren-Fauna Grönlands [ibid. 1857]. 


10 EMBR. STRAND. [SEC. ARC. EXP. FRAM 


nn mn 





Nur zwei von den vorliegenden Exemplaren sind so abweichend, 
dass sıe eine nähere Besprechung verdienen. Das Stück von Skreia ist 
sehr dunkelgefärbt; die rothgelbe Färbung auf der Oberseite beschränkt 
sich auf eine schmale Binde, welche die äussere, in diesem Falle zusam- 
menhängende, Fleckenreihe einschliesst; die Saumflecke und die Bogen- 
flecke sind zu einer einzigen Binde zusammengeflossen. Die Unterseite 
der Flügel ist normal. — Dem Stück von Havnefjorden Y/s 1900 fehlt 
es beinahe ganz an brauner Bestäubung an der Mittelbinde der Unter- 
seite der Hinterflügel. Sonst ist es wie gewöhnlich gefärbt und ge- 
zeichnet. 

Was die Unterschiede zwischen der grönländischen Lokalvarietät 
arctica und der Stammform, sowie der var. Boisduvali Dur. betrifft, 
so sind diese so ausgezeichnet von AURIVILLIUs (I. c.) besprochen worden, 
dass es nicht nöthig ist, sich darüber auslassen. 


3. Argynnis polaris Bop. v. americana STRAND D. V. 


Es liegen 8 Exemplare vor, die folgender Orte gesammelt wurden: 
Havnen, Rice Strait (Ellesmere Ld.) ®%se 99; ibid. 2/7 99; Havne- 
fjorden (Jones Sd.) 227 1900; Gaasefjorden (Ellesmere Ld.) 5/6 02; die 
Westseite von Gaasefjorden % 1902 (Baumann). 

Das grösste Stück misst 45 mm., das kleinste 34 mm.; die Varia- 
tionen in der Grösse sind also recht bedeutend. 

Besonders in die Augen fallende Unterschiede zwischen den amert- 
kanischen und finmarkischen Exemplare dieser Art können allerdings 
kaum nachgewiesen werden. Doch giebt es einen, wie es scheint, kon- 
stanten Unterschied auf der Unterseite der Hinterflügel, ähnlich dem- 
jenigen von chariclea, indem bei den norwegischen Exemplaren in der 
Mittelbinde der weisse Fleck in Zelle 7 an der Innenseite tiefer ein- 
geschnitten und in zwei schärfere Spitzen ausgezogen ist. Im Saum- 
felde ist der helle Wisch an Rippe 4 gewöhnlich deutlicher und der 
hinterste von den weissen Wurzelflecken (in Zelle 1 c) länger und an der 
Aussenseite scharf zugespitzt an norwegischen Exemplaren; an grön- 
ländischen Stücken ist der gedachte Fleck hier breit abgerundet oder 
sogar quer abgeschnitten. Endlich scheint der Lichtstreif im äusseren 
Zwischenfeld bei der europäischen Form etwas deutlicher zu sein. 

Die angegebenen Verschiedenheiten scheinen eine eigene Varietäts- 
benennung zu rechtfertigen; als solche schlage ich für die amerikanische 
Form v. americana m. vor. Da BoıspuvaL die Art nach Exemplaren 
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von „Cap Nord“ beschrieb, muss die europäische Form als die Haupt- 
form angesehen werden, und die Varietätsbenennung muss also der 
amerikanischen angehören. 


4. Lycaena orbitulus Prun. v. Franklini Curt. 


Wurde bei Fort Juliane %7 99, beim Havnen, Havnefjorden (Jones 
Sd.) 2/7 1900 und ibid. am 7s 1900 (Simmons) gesammelt; zusammen 
4 Exemplare, die alle wenig gut erhalten sind, so dass sie im frischen 
Zustande gewiss etwas anders aussehen würden. Die Grösse derselben 
schwankt zwischen 20 und 22 mm. | 

Verglichen mit der im arktischen Norwegen vorkommenden Form, 
aquilina STGR., ist in der Grösse kaum ein Unterschied zu bemerken, 
indem die meisten norwegischen aquilina, die ich gesehen habe, durch- 
gehends nicht grösser als Franklini sind. Die Oberseite ist bei beiden 
gleich, jedoch dürfen frische Franklini wohl etwas dunkler sein. Die 
Unterseite ist dunkler, wenigstens auf den Hinterfligeln; letztere haben 
schärfere Augenflecke, wovon diejenigen am Vorderrande mit schwarzen 
Pupillen versehen sind. Auf der Unterseite der Hinterflügel findet sich 
bei allen 4 Stücken in der Mitte des Innenrandes oder ein wenig näher 
dem Analwinkel ein weisser Fleck, der zusammen mit den zwei Wurzel- 
flecken eine gerade Linie bildet. Dieser Fleck ist weder an der Figur 
Corris’s! angedeutet, noch wird er von HERRICH-SCHÄFFER? erwähnt. 
Ein solcher Fleck kann jedoch auch, wenn auch viel undeutlicher, bei 
aquilina vorkommen. Die Saumflecke der Unterseite der Vorderflügel 
sind an der Innerseite von zusammenhängenden, schwarzen Bogen be- 


‚grenzt; letztere bilden also einen schwarzen Querstreif auf dem Flügel. 
‘Innerhalb des schwarzen Discoidalfleckes der Vorderflügel findet sich bei 
‚aquilina kein oder nur ein undeutlicher weisser Fleck; dieser ist bei 


allen 4 Stücken von Franklini gross und deutlich, was auch mit dem 
Discoidalfleck der Fall ist. 

Curtis erzählt, das die von ihm beschriebenen Stücke auf Astra- 
galus alpinus gefangen wurden. 

Diese Art wurde 1900 von Aurivituus I. c. als für die Fauna 
Grönlands neu angegeben und zwar von Hurry Inlet and Mackenzie- 
Bucht. Sie var jedoch schon 1892 von SKINNER und MENGEL |. c. in 





! Curtis: Descr. of the Insects in „Appendix to the Narr. af the Sec. Voyage of 
Ross“. 1835. 
? HerrıcH-ScHÄrrer: System. Bearbeitung d. Schmett. von Europa. (B. VI, Pag. 


28 (Lyc. aquilo).) 
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ihrem Verzeichniss der bei McCormick Bay, Herbert Island und Disco 
gesammelten Schmetterlinge aufgeführt. Jedenfalls gehört sie unter den 
wenig häufigen Arten Grönlands, und sie dürfte auch in Ellesmere Land 
nicht häufig sein. 


5. Dasychira groenlandica Wcex. 


Nur zwei Imagines wurden gesammelt: Gaasefjorden 79/6 1902 (Hen- 
RIKSEN) (2) und 2/7 1902 (9). — Das Männchen misst 40 mm., das Weib- 
chen 53 mm. Beim Männchen sind die beiden Querlinien der Vorder- 
flügel deutlich. 

Die leicht kenntliche Raupe dieser Art wurde viel öfter gefunden 
und zwar an folgenden Orten: 

Foulke Fjord (Nord-Grönland) 18/s 1898 (eine ganz junge Raupe); Fort 
Juliane 5/s 1899 (Smmons); Havnen, Havnefjorden (Ellesmere Ld.) % 
1900 (Schein), ibid. 1%6 1900; ibid. 1/6 1900; Moskusfjord (Jones Sound) 
Juli 1900; Gaasefjord */5 1902 (Baumann); Indre Eide (Gaasefjorden) 
1/6 1902; */s 1902. 

Ausserdem wurden Cocons gefunden: Egedesminde 7/7 98, God- 
havn °%7 98, Cap Rutherford (Hayes Sound) %/s % und Stordalen 
(Havnefjorden) 2°/7 1900. 

Die Raupe ist schon wiederholt beschrieben worden, so von Ho- 
MEYER!, Dyar?, ÅURIVILLIUS |. c., so dass eine nochmalige Beschrei- 
bung unnöthig ist. — Wie schon HERRICH-SCHÄFFER (bei HoMEYER |. c.) 
vermuthete, überwintert die Raupe zweimal, nach dem was ÅURIVILLIUS 
hat konstatiren können. 


6. Anarta Richardsoni Curr. 


Diese Art wurde zu wiederholten Malen angetroffen und zwar bei: 
Godhavn %/ 1898; Rice Strait (Ellesmere Ld.) 4/s 1899; Havnefjorden 
4/7 1900; Skrabdalen (Gaasefjorden) 16/7 1901 (Schei) und Gaasefjorden 
3/4 1902. 

Die Exemplare weisen z. Th. nicht unerhebliche Verschiedenheiten 
unter sich auf, da sie aber nicht im bestem Zustande sind, gehe ich 
darauf nicht näher ein. Sie konnten nur durch Untersuchung der Geni- 
talien mit Sicherheit identificirt werden. 

In Grösse variiren sie zwischen 29 und 32 mm. 


' However in „Zweite deutsche Nordpolfahrt* B. II, Abt. I, P. 409. 
? Dyar in , Psyche" VIII. P. 153. 
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Alle norwegische Exemplare, die ich gesehen habe (von Dovre und 
Finmarken), gehören der Varietåt dovrensis STGR. an und sehen ziemlich 
verschieden von den Grönländern aus. 


Anm. Nach Sraupincer und Resets Catalog kommt auch Anarta Zetterstedti 
Ster f. pr. in Grönland vor. 


7. Anarta leucocycla STGR. 


Wurde bei Rice Strait 3%/s 1899 (ein neugeschlüpftes Stück!) und 
20/7 1899 sowie bei Ostcap, Havnefjorden %s 1900 gefunden, überall 
Unica. Sie sind in wenig gutem Zustande und messen 26—27 mm. 


8. Larentia polata Dur. 


Nur zwei Individuen wurden gefunden und zwar bei Godhavn %/7 98 
und Havnen, Rice Strait ®%7 99. 

Erwahnenswerthe Verschiedenheiten von norwegischen Exemplaren 
finden sich nicht: selbst die Querbinde an der Unterseite der Hinter- 
flügel, die an der Abbildung bei Aurıvırrıvs (I. c. 1890) nicht angedeutet 
ist, tritt deutlich wie bei norwegischen Stücken hervor. Von der Ab- 
bildung Leresure’s'! sind sie daher so verschieden, dass man sie nicht 
zu v. Brulléi Ler. ziehen kann. Auch AurivirLıus bezeichnet die 
grönländische Form einfach als polata Dur., Bane-Haas dagegen er- 
klärt 1. c., dass die gedachte Form im allgemeinen der Varietåt Brulléi 
angehört. 

Die zwei Exemplare messen 26 und 27 mm. 


9. Larentia frigidaria GN. v. Sabinei Kirsy (Curt.). 


Diese Art wurde håufig angetroffen, indem Exemplare von den fol- 
genden Orten vorhanden sind: 

Cap Rutherford (Hayes Sd.) 7 99, Moskusfjord (Jones Sd.) 4/7 1900, 
Havnen, Havnefjorden 74/7 1900, Ødedalene (Havnefjorden) 7/7 1900 (Sım- 
Mons), Bucht bei Lands End (Helvedes-Porten, Jones Sd.) 1%/7 1901 
(Summons), Gaasefjorden "7 1902; ibid. % 1902; ibid. ®/6 1902; ibid. 
21/6 1902 (Simmons); ibid. %/e 1902. 

Die drei vorhandenen Weibchen messen 24—25 mm., während das 
kleinste Männchen 22, das grösste 27 mm. ist. Nach STAUDINGER |. c. 
ist die Flügelspannung von finmarkischen Exemplaren der Hauptform 


1 Leresure: Description de quelques Lépidoptéres nocturnes hyperboréennes. 
[pAnnales d. 1. Soc, ent. de France“, 1836.] 
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23—29 mm.; die im Zoologischen Museum zu Kristiania befindlichen 
Stücke aus Finmarken messen durchgehends 26—29 mm. Die ameri- 
kanische Form ist also im allgemeinen etwas kleiner. 

Die Flugzeit in Finmarken ist nach STAUDINGER letzte Hälfte von 
Juli, während Scuoyen' fand, dass die Flugzeit schon bei 5ten Juli vor- 
über war. Da dieselbe also, wenigstens für die Hauptform, kurz zu sein 
scheint, hängt es wohl von besonderen Umständen, am meisten wohl 
von den Witterungsverhåltnissen, ab, ob die Art in Grönland Ende Juli 
oder Ende Juni ihre Hauptflugzeit haben soll. 

Besonders erwåhnenswerthe Farbenånderungen kommen unter den 
vorliegenden Exemplaren nicht vor. Dieselben sind jedoch meistens 
wenig gut erhalten, so dass die Fårbung nicht immer genau erkannt 
werden kann. Die schon von M'LacHLan beschribene und von SKINNER 
und MENGEL als immaculata n. sp. bekannt gemachte Form ist aller 
Wahrscheinlichkeit nach nur eine Varietät von frigidaria; ein Paar von 
meinen Stücken scheinen dazu gehört zu haben. -- Unter finmarkischen 
Exemplaren der Hauptform kommen nicht selten auffallende Aberrationen 
vor. So erwähnt schon STAUDINGER |. c. eine Form, die fast ganz ein- 
farbig schwarzgrau ist (ab. melanotica m. n. ab.). 

Mit finmarkischen Stücken verglichen weisen die Amerikaner die 
folgenden Verschiedenheiten auf. Sie sind undeutlicher gezeichnet, die 
Grundfarbe ist rauchbraun, nicht wie bei ersteren grau oder schwärzlich 
grau. An den Vorderflügeln ıst das helle innere Zwischenfeld ziemlich 
deutlich, dagegen gehen das Mittelfeld und das Saumfeld in einander 
über ohne deutlich markırte Grenze, ausgenommen am Vorderrande. 
Der Discoidalfleck der Vorderflügel kaum wahrnehmbar. Die Fransen 
sınd beinahe ganz einfarbig, die Hinterflügel ohne Andeutung von Quer- 
linien. Die Unterseite ist einfarbig, dunkler, bräunlich grau. 

Banc-Haas schlägt I. c. für die grönländische Form den Namen 
v. groenlandicaria vor. Dieselbe muss jedoch den Namen Sabinei 
Kirøy führen. Der erste Autor dieses Namens ist ja KırBy, nicht Curtis; 
das Werk, worin KirBy seine zwar unvollständige, aber jedoch kennt- 
liche Beschreibung veröffentlichte: „Suppl. to the Appendix of Captain 
Parry's Voyage“, erschien 1821, während die Beschreibung von Curtis 
im Jahre 1835 veröffentlicht wurde. Auch wäre es wohl das richtigste, 
die zuerst bekannt gegebene Form, Sabinei, als die Hauptform anzusehen 
und frigidaria als Varietåt dazu zu ziehen. Die grönländischen Ex- 
emplare wären demnach als Lar. Sabinei Kırsy und unsere europäischen 


ı ScHoven: Oversigt over de i Norges arktiske region hidtil fundne lepidoptera. 
[„Archiv f. mathem. og naturv.“ B. V.] 
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als Lar. Sabinei Kirby v. frigidaria GN. zu benennen. Die im Cata- 
loge von STAUDINGER und REBEL gebrauchte Benennung wäre so in 
zwei Puncten zu verbessern. 

Dass die zwei in Frage stehenden Formen nicht specifisch verschie- 
den sind, davon habe ich mich durch Untersuchung von den Genitalien 
überzeugt. 


10. Pyrausta torvalis Möscnı. 


Von dieser eigenthümlichen Art liegen drei leider nicht gut erhaltene, 
aber jedoch sicher bestimmbare, Exemplaren vor, die bei Godhavn % 
1898, Havnefjorden %/7 1900 und Gaasefjorden 8/7 1902 erbeutet wurden. 

Die Art wurde zuerst in Labrador aufgefunden, hat sich später als 
in Grönland weit verbreitet erwiesen und wurde nach der Angabe Stav- 
DINGERS auch als in den Pyreneen vorkommend angegeben!. Im neuen 
Lepidopteren-Catalog steht jedoch keine andere Patria-Angaben als: „Labr.“ 


11. Olethreutes boreana Reı.(= septentrionana Möscnt.) 


Nur zwei Exemplare dieser interessanten Art wurden gefunden und 
zwar bei Havnefjorden (Jones Sd.) %/e und 78/6 1900. 

Es ist ganz berechtigt, wenn diese Art im neuen Cataloge in der nächsten 
Nähe von Schulziana aufgeführt worden ist, denn sie steht dieser Art 
so nahe, dass sie unter Exemplaren dieser letzteren gesteckt, nur von 
einem geübten Auge ohne Schwierigkeit unterschieden werden kann. 
Aber ebenso gewiss ist es, dass sie von Schulziana specifisch ver- 
schieden ist; das zuverlässigste Distinctionsmerkmal dürfte wohl in 
allen Fällen die gestreckteren, schmäleren Vorderflügel sein. Aber un- 
begreiflich ist es, wie MöscuLer sagen kann, dass sie in der Färbung 
ganz verschieden ist?; sie scheint mir auch darin grosse Aehnlichkeit 
mit Schulziana aufzuweisen. 

Leider liegen wie gesagt nur 2 Exemplare vor. Diese sind doch in 
ziemlich gutem Zustande, so dass ich einige Bemerkungen über die 
Puncten, worin diese wenig gut mit Möschers Beschreibung stimmen, 
bezw. über die Verschiedenheiten von Schulziana, geben kann. 

Palpen bräunlich grau, die Schneide nur wenig heller. Kopf braun 
mit einigen eingemengten, grauweissen Haaren. Thorax ebenso gefärbt. 


ı MöscnLer: Beiträge zur Schmetterlings-Fauna von Labrador. [„Stettiner entom. 
Zeitung“ 1883.] 

2 Vielleicht ist das dann begründet, dass das Typeexemplar Möscazers, wie Banc- 
Haas 1. c. mittheilt, stark abgerieben war. 
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Hinterleib bräunlich grau mit eingestreuten weisslichen Haaren. After- 
busch graulichgelb. Beine hellgrau, die Tarsen undeutlich braun geringt. 

Die Zeichnungen der Vorderflügel sind bei boreana reiner, deut- 
licher, nicht so verworren, wie bei Schulziana. Die weissen Zeich- 
nungen sind wie bei letzterer von schwarzen Fleckchen und Puncten 
umgeben; diese sind bei boreana meistens grösser und treten schärfer 
hervor. Die Grundfarbe ist mehr graubräunlich, nicht so röthlich oder 
röthlich gelb; die Zeichnungen sind weiss mit wenigem oder keinem 
Silberschimmer; zwischen den Zeichnungen stehen keine Silberpuncte, 
und ebensowenig steht in der Flügelmitte ein runder, makelartiger, 
Silberpunct wie bei Schulziana. In dem Wurzelfelde keine helle Binde, 
nur ein Paar Flecke. — An der Unterseite der Vorderflügel treten bei 
boreana die weissen Fleckchen am Vorderrande wenig scharf hervor. 

Der einzige sicher bekannte Fundort in Grönland war Hekla Hafen 
an der Ostküste (Banc-Haas). Zweifellos ist es jedoch dieselbe Art, die 
von AÅURIVILLIUS |. c. (1900) als Sericoris sp. forte Schulziana auf- 
geführt wird. Die von M’LachLan als Mirodia sp. und von Curtis 
l. c. als Orthotaenia Bentleyana (Don.) erwähnten Exemplare dürften 
vielleich auch boreana angehört haben. 


12. Olethreutes groenlandicana Bane-Haas. 


Diese seit dem Auffinden der Typenexemplare nicht wiedergefun- 
dene Art liegt in vielen Exemplaren vor. Diese wurden gesammelt: 

Bei Cap Rutherford ?”/s 1899, Havnen, Rice Strait % 99; ibid. 
25/7 99; Havnefjorden 27/6 1900 (Smmons). ibid. 75/2 1900; Gaasefjorden 
8/7 und 90% 1902. | | 

Die Flügelexpansion ca. 17 mm. (16—18 mm.) 

Die vorliegenden Exemplare weichen von der Beschreibung Banc- 
Haas's dadurch ab, dass die Hinterflügel nicht schwarzgrau, sondern 
hellgrau mit ebenso gefärbten Fransen sind. Da aber die Beschreibung 
sonst ganz passt, nehme ich nicht Anstand die Bestimmung als richtig 
anzusehen, so viel mehr als die Farbe der Hinterflügel offenbar ein 
wenig variren kann. 

Die weissgraue Binde, welche sich vom Vorderrande bis zum Innen- 
winkel erstreckt, ıst an den meisten Stücken so stark mit dunkleren 
Querstreifen und Puncten gemischt, dass sie selbst an frischen Exem- 
plaren höchst unregelmässig und undeutlich ist. Nur ein einziges der 
vorliegenden Exemplare hat die gedachte Binde rein weissgrau ohne 
andere schwarzen Zeichnungen als die kleinen, abgerundeten, charachteri- 
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stischen Fleckchen am Vorderrande, welche me fehlen und in allen Fällen 
scharf hervortretend sind, sowie der darunter liegende, långlich eiför- 
mige Fleck. Letzterer ist auch nur an dem einen Exemplare scharf 
hervortretend; an den anderen fliesst er entweder mit den umgebenden 
kleineren Flecken zusammen, oder was am öftesten der Fall ist, er ver- 
schwindet ganz und wird von einem undeutlichen dunklen, schwach 
bleiglänzenden Streif oder von zahlreichen kleinen dunklen Puncten 
ersetzt. Bei vielen Exemplaren verbreitet sich die weissgraue Binde 
gerade bis zur Spitze; der Saum ist doch immer mit schwarzen Zeich- 
nungen versehen, nämlich ausser einem grösseren schwarzen Fleck un- 
mittelbar vor der Spitze, eine Anzahl von 7 kleineren Fleckchen, 2 nahe 
der Spitze, 2 im Analwinkel und 3 nahestehende oder zusammenhängende 
ın der Mitte; diese Fleckehen fliessen ın vielen Fällen zusammen, so 
dass die Binde an der Aussenseite völlig von Schwarz begrenzt wird. 
Auch in der gewöhnlich sehr undeutlichen Mittelbinde finden sich am 
Vorderrande zwei oder drei kleine schwarze Flecke. Die Mittelbinde ist 
an einigen Exemplaren von einem aus den Vorderrandflecken entsprin- 
genden, bis gegen den Innenrand verlaufenden, schwarzen Streifen oder 
Punctreihe getheilt; am Innerrande ist die Binde am undeutlichsten. In 
der Mitte des Wurzelfeldes sieht man zwei kleine, hellere, bleiglånzende 
Häckchen. — Abdomen ist ungefähr wie die Hinterflügel gefärbt. Die 
Vorderbeine sind grauschwarz mit weissen Flecken an der Vorderseite 
der Tibien und Tarsen, die Hinterbeine sind grau mit weissen und 
schwarzen Makeln an der Oberseite der Tarsen. 


13. Stenoptilia Mengeli Fern. 


Ein Unicum von Reindeer Point (Foulke Fjord) in Nord-Grönland 
16/8 98 stimmt ganz mit FERNALDs übrigens etwas kurz gefasste Beschrei- 
bung I. c., so dass die Bestimmung wohl als sicher angesehen werden 
darf. Der von Bane-Haas erwähnte Mimaeseoptilus islandicus STGR. 
ist wohl auch dieselbe als FrrnaLps Art und nicht die richtige islän- 
dische Art; Banc-Haas macht ja auch darauf aufmerksam, dass das 
grönländische Exemplar von der Type STAUDINGERS etwas abweicht, und 
im neuen Catalog wird ja demnach als Patria für islandicus nur ,Isl.* 
angegeben. 

Nach der Beschreibung von Mim. islandicus unterscheidet meine 
Mengeli sich in den folgenden Puncten davon. | 

Flügelexpansion 21 mm. nach meinem Exemplar; FrernaLD giebt 
20 mm. an. Über jedem Auge zieht eine feine weisse Linie; sonst ist 

' 2 
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der Augenrand wie der Kopf gefärbt. Die Zunge ist schwarzbraun. 
Thorax ist anscheinend ein wenig mehr weiss beschuppt als die Flügel 
gewesen. Abdomen ist ausser mit einem feinen weissen Streifen jeder- 
seits an der Basis auch mit einem solchen an der Unterseite versehen; 
dieser ist jedoch ziemlich undeutlich. Auch an den Hinterbeinen sind 
die Tarsen heller gefärbt; ebenso sind die Sporen der hinteren Tibien 
weiss. Auf dem Vorderzipfel finden sich weisse Schuppen auch am 
Vorderrande, wenn auch sparsamer als am Innerrande. An der Wurzel 
der Vorderflügel findet sich ein undeutlicher, dunkler Längsstreif. Die 
Makel vor dem Einschnitt ist ungefähr so gross wie bei Sten. bipuncti- 
dactyla, aber schärfer markirt und rhomboidisch. Am Ende des hın- 
teren Zipfels kann ich keine dunkle Flecke wahrnehmen. Die Hinter- 
flügel sind ein wenig mehr graugefärbt als diejenigen von bipuncii- 
daciyla. Auf der Unterseite führt die dritte Feder dieselbe Bestäubung 
wie die zweite, nicht wie die erste. 

Die Verschiedenheiten zwischen Mengeli und islandicus sind ja 
nicht gross; die nahe Verwandschaft ıst nicht zu läugnen trotz dem 
fatalen Umstande, dass im neuen Cataloge nicht weniger als 8 Arten 
zwischen den beiden genannten gestellt werden!. Um aber die Beziehungen 
dieser Formen zu einander näher zu erforschen, wäre mehr Material 
nothwendig. 

FernaLD war offenbar die Beschreibung von Min. islandicus nicht 
bekannt, da er als die nächsten Verwandten seiner Art nur ein Paar 
südlicheren, in den Vereinigten Staaten vorkommenden, Arten angab. 

Vorausgesetzt dass der aus Grönland angegebene Mimaeseoptilus 
islandicus Ster. gleich Stenoptilia Mengeli Fern. ist, kommt dieselbe 
auch in Ostgrönland vor. Die Typen FernaLDs wurden bei McCormicks 
Bay gesammelt. " 

PAGENSTECHER führt 1. c. Sten. Mengeli gar nicht auf. 


Raupen. 


Als Anhang zu der Bearbeitung der Lepidopteren gebe ich unten 
Beschreibungen‘ von den gesammelten, in Spiritus conservirten Raupen, 
trotzdem dass dieselben nicht mit Sicherheit identificirt werden können. 
Besonders wenn es sich um ein Faunengebiet, das so wenige Arten auf- 
zuweisen hat, handelt, dürfen solche Beschreibungen dennoch nicht als 
werthlos angesehen werden; man kann ja in diesem Falle wenigstens mit 
Wahrscheinlichkeit die Raupen bestimmen, 
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1. Argynnis chariclea Scun.? 


Eine Argynnis-Raupe, welche mit der Beschreibung AURIVILLIUS'S 
von dem, was er als die Raupe dieser Art ansieht, stimmt, wurde bei 
Spadenæs (Havnefjorden) */1 1900 gefunden. 


2. Agrotis sp. 


Beim Havnen, Havnefjorden wurde "/e 1900 eine Raupe gefunden, 
die einer der folgenden Arten angehört: Agrotis dissona MöschL., clande- 
stina Harr. quadrangula Zett., Westermanni STGR. oder Drewseni 
STGR. 

Kopf klein, 3 mm. breit, etwas niedergedrückt, dem Umrisse nach 
ellipsoidisch, breiter als lang, die Seitenhälften wenig gewölbt; Clypeus 
(Stirndreieck) länger als vorn breit, flach; Scheiteldreieck zweimal so 
breit als lang, der Quere nach niedergedrückt; Ocellen weit von ein- 
ander stehend, einen grossen Bogen bildend; Labrum zwei mal so breit 
als lang, seitlich gerundet, vorn wenig ausgeschnitten. Kopf bräunlich 
gelb, die Seitenhälften oben und vorn braun marmorirt, an den Seiten 
des Stirndreieckes ein brauner Streif, der sich nach hinten fortsetzt und 
eine X-ähnliche Figur bildet; Scheiteldreieck dunkel braun. Der gelbe 
Stirndreieck mit einer Haarwarze in den beiden vorderen Ecken; zwei 
gleiche Warzen jederseits der Mittellinie auf der Kopfhöhe. Labrum 
hellgelb, Vorderrand schwarz; Mandibeln an der Basis bräunlich gelb, 
in der stark glänzenden äusseren Hälfte röthlich braun. Körper ziemlich 
dick, von der gewöhnlichen Agrotis-Form, ohne besondere Auszeich- 
nungen. Die zwei hinteren Brustsegmenten oben jederseits der Mittel- 
linie mit 2 in einer transversellen Linie, die Segmenten 5—11 mit 2 
in longitudinellen, nach hinten divergirenden Linien gestellten kleinen, 
weissen Haarwarzen. Rücken übrigens mit kurzen Haaren, die nicht 
aus solchen Warzen entspringen. Körper schmutzig graubraun gefärbt, 
eine feine, helle, besonders in den Einschnitten deutlich schwarz ein- 
gefasste Rückenlinie, jederseits ‚derselben eine breite, schmutzig grau- 
gelbliche Binde, die vom dritten bis zwölften Segmente verläuft; die 
hinteren der Haarwarzen der Mittelsegmenten liegen gerade in der åus- 
seren Grenzlinie dieser Binde. An den mittleren Segmenten bemerkt 
man zwischen der Rückenbinde und den Stigmen einen sehr verloschenen 
helleren Schrägstreif, und unter den Stigmen verläuft eine schmale, hell- 
gelbe Binde, die vom Kopfe bis zum Aftersegmente deutlich ist. Die 
Seiten, sowie Unterseite von den Segmenten 11—12 etwas heller, die 
Stigmen, Afterschieber, letztes Paar Bauchftisse, sowie ein grosser Fleck 
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an der Unterseite von Segment 11 sind schwarz. Sonst die Unterseite 
sowie die übrigen Füsse gelbbraun; die Klauen und die Spitzen der 
Gelenkabschnitte der Brustfüsse geschwärzt. Analplatte dunkelbraun. 

Eine andere, gleichzeitig gefundene, ein wenig kleinere Agrotis-Raupe, 
die wahrscheinlich derselben Species angehört, weicht in den folgenden 
Puncten von der beschriebenen ab. 

Breite des Kopfes 4 mm., die Seitenhälften stärker gewölbt; Stirn- 
dreieck braun, Scheiteldreieck hellgelb, Mandibeln einfarbig gelbbraun, 
Halsschild mit deutlich weisser Mittellinie. Der schwarze Fleck an der 
Unterseite von Segment 11 fehlt, ebenso sind die Afterschieber, die 
letzten Bauchfüsse und die Analplatte bräunlich gelb. 

Eine dritte Raupe, die leider wenig gut erhalten ist, aber so weit 
man sehen kann, ın allem mit der letzterwähnten übereinstimmt, wurde 
an der Südküste von Ellesmere Land *% 1899 gefunden. 


3. Geometride sp. 


Bei Moskusfjord (Jones Sound) wurde im Juli 1900 von Sımmons 
eine Raupe gefunden, die wahrscheinlieh die bisher ganz unbekannte 
Raupe von Lar. Sabinei sein dürfte. Sowohl M’LacuLan (1. c.) als 
VANHÖFFEN (I. c.) erwähnen Geometride-Raupen; sie geben aber keine 
Beschreibungen davon. Die Raupe VANHöFFENs wurde auf Sazxifraga 
aizoon gefunden, wollte aber in der Gefangenschaft nicht von ihrer ver- 
meintlichen Futterpflanze fressen und war also vielleicht zufällig auf 
diese gelangt. 

Kopf flachgedrückt, abgerundet, viereckig, die grösste Breite grösser 
als die Entfernung des Vorderrandes des zweiten Segmentes vom Vorder- 
rande des Stirndreieckes; letzteres ziemlich flachgedrückt, ein wenig 
länger als vorn breit, auch die Seitenhälften des Kopfes wenig gewölbt; 
Labrum emarginirt, mehr als zweimal so breit als lang. Kopf braun- 
schwarz, an den Seiten hinter den Ocellen 5 rothgelbliche, bogenförmige 
Flecke, Labrum rothbräunlich; Antennen und Palpen weiss, schwarz- 
geringt; Labrum vorn weiss, hinter schwarz; die Augen grauweiss. 
Breite des Kopfes 3 mm. Körper seitlich schwach niedergedrückt, ziem- 
lich robust, gleichförmig gebaut ohne besondere Erhabenheiten oder 
Auswüchse, jedoch mit weissen Punctwarzen, die je ein schwarzes, 
ziemlich langes, borstenåhnliches Haar tragen. Das zweite Segment 
ausserdem mit ähnlichen Haaren, die nicht aus Warzen entspringen. 
Die Segmenten tragen aber folgende Querreihen von Warzen: das 2te, 
3te, 4te und 12te Segment je eine Reihe von bezw. 2, 8, 8 und 6 
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Warzen, die übrigen Segmenten 2 Reihen, wovon die vordere aus 4, die 
hintere aus 2 Warzen besteht; das letzte Segment ohne Warzen, aber 
mit Haaren. Unten haben die Segmenten 5—8 je zwei Reihen, die 
vordere mit 5, die hintere mit 6 Warzen. Ausserdem sind ein oder 
zwei Warzen neben den Stigmen an jedem Segment vorhanden. Grund- 
farbe des Körpers bräunlich gelb. In und beiderseits der Mittellinie des 
Rückens verlaufen drei Reihen von abwechselnden dunkel braunen und 
hellgelben, viereckigen Flecken und zwar so, dass in den Einschnitten 
zwischen den Segmenten in der Mitte ein gelber, beiderseits ein brauner 
Fleck liegt, während auf der Wölbung des Segmentes der braune Fleck 
in der Mitte, die gelben an dessen Seiten gestellt sind. Segment 2—4 
scheint einfarbig dunkler, Aftersegment einfarbig heller gelbbraun ge- 
wesen, die hornartige Afterklappe braun. Bauch in der Mitte mit einer 
hellen Längsbinde. Afterschieber und Bauchfüsse weisslich, Brustfüsse 
innen an der Basis weisslich, an der Spitze schwärzlich, sonst braungelb. 


4. Microlepidopteron sp. 


Eine Microlepidopter-Raupe wurde von Simmons beim Winterhafen 
in Rice Strait Juli 1899 gefunden. Das in Spiritus aufbewahrle Exem- 
plar ist geschrumpfl und gebogen, ausserdem wahrscheinlich ziemlich 
entfärbt, so dass die Beschreibung leider nicht so genau als wünschens- 
werth werden kann. 

Kopf klein, ziemlich herzförmig, flach, niedergedrückt, breiter als 
lang, die Seitenhälften seitlich ein wenig zusammengedrückt; Stirndreieck 
lang, 1Y/2 so lang als vorn breit; Labrum viereckig, in der Spitze aus- 
geschnitten, vorn in der Mitte tief ausgehöhlt. Die viergliedrigen An- 
tennen fast dreimal so lang als an der Basis breit, in der Spitze mit 
einem langen und mehreren kurzen Haaren. Kopf bräunlich gelb, die 
Seitenhälften braun marmorirt, besonders hinten und an den Seiten; 
Stirndreieck mit 2 kleinen dunklen Puncten an beiden Seiten, die Grenz- 
linien desselben braun. Scheiteldreieck weisslich, Augenfeld verdunkelt; 
die Basis der Antennen von schwarz umzogen, dieselben weisslich, das 
dritte Glied jedoch schwirzlich. Labrum braun, an der Spitze geschwärzt. 
Breite des Kopfes 112 mm. — Die Segmente nehmen bis zum 7ten an 
Dicke zu und dann wieder ab, so dass die Gestalt der Raupe spindel- 
förmig erscheint. Zweites Segment breiter als der Kopf, hornartig, seit- 
lich gewölbt, in der Mittellinie deutlich niedergedrückt, mit mehreren 
langen Haaren, aber ohne sichtbare Warzen. Der Vorderrand des 
- Nackenschildes ist weisslich, sonst ist es braun, init einer weissen Längs- 
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binde und einem gelben langgezogenen, in den Enden erweiterten Quer- 
fleck, der mit der Längsbinde eine Kreuss- oder T-förmige Figur bildet. 
Alle Warzen bilden grosse, ellipsoidische, der Quere nach gestellte, dunkel- 
braune Flecke, die gegen die bräunlichgelbe Grundfarbe deutlich ab- 
stecken. Drittes und viertes Segment haben oben eine Querreihe von 
4, die übrigen Segmente (das 13te vielleicht wie das 3te und åte) eine 
vordere Reihe von 4 und eine hintere von 2 solchen Flecken. Die aus 
den Warzen entspringenden Haare sehr lang. Aftersegment anscheinend 
kaum oder wenig hornartig und nicht dunkler gefärbt. Die Füsse ın 
den Gelenkenden und die Klauen schwårzlich. Die Stigmen sind schwarz. 

Diese Raupe stimmt in mehreren Puncten mit STAUDINGERS Beschrei- 
bung (1. c. 1857) von der Raupe von Piutella senilella Zett.; vielleicht 
zu dieser oder Pyrausta torvalis Möscnr. angehörend. 


Araneae. 


Was die Litteratur über grönländische Spinnen betrifft, wird man 
in der vollständigsten Arbeit darüber: „Arachnida Groenlandica* von 
WILLIAM SØRENSEN in „Videnskabelige Meddelelser fra den naturhistoriske 
forening 1 Kjøbenhavn*, 1898, ein Verzeichniss der einschlägigen Pubh- 
cationen finden. Ich werde mich daher darauf beschränken bei jeder 
der zuvor bekannten Arten auf die für die Wiedererkennung derselben 
wichtigsten Beschreibungen zu verweisen und hier nur auf eine Publi- 
cation, die von SØRENSEN übersehen worden ist, aufmerksam machen: 


1878. Tuoreır: Notice of the Spiders of the „Polaris“ Expedition. („American 
Naturalist*, XII) 


Hilaira Sim. 1884. 


Hilaira frigida (Th.) 1872. 


1872. Erigone frigida TuoreıL: Om några Arachnider från Grönland. („Öfv. af 
Kgl. svenska Vet.-Akad. Förhandl.“ 1872.) 
1891. Tmeticus niger F. Camprince: Descriptive Notes on some obscure British 


Spiders with Description of a new Species. (,Ann. and Mag. of Nat. 
Hist.“ 6 S. VII) 


18%. Oreoneta nigra CHyzer et KurLczynski: Araneae Hungariae, Pag. 77. 


1897. Erigone frigida Lenz: Grönländische Spinnen. („Bibliotheca Zoologica‘, 
Heft 20. Lief. 3.) 


1898. Tmeticus frigidus Sorensen |. c. Pag. 197. 
1901. Hilaira frigida Strann: Theridiiden aus dem nördlichen Norwegen. („Archiv 
for Mathem. og Naturvidenskab“. XXIV, No. 2.) 
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Von dieser Art liegen drei Exemplare vor, die bei Cap Rutherford 
(Hayes Sd., Ellesmere Ld.) %/ 1899, Cocked Hat (Kane Basin) 9%: 1899 
und Havnefjorden (Jones Sd., Ellesmere Ld.) 48/6 1900 (Simmons) ge- 
sammelt wurden. 

Ursprünglich nur von Grönland bekannt, hat es sich seither er- 
wiesen, dass die Art auch in Europa vorkommt, und obendrein weit 
verbreitet ist. So wurde sie 1879 von O. P. CamprincEe! aus Skotland 
und seither aus England, 1894 von Cnyzer und KuLczYNSKI? aus den 
Tatra-Gebirgen, 1899 von mir? aus Norwegen (woher sie auch SØRENSEN 
l. c. nach 0. P. CaMBRIDGE in litt. angiebt) gemeldet. In den arktischen 
Gegenden ist sie eine der häufigeren Arten, südlicher kommt sie nur in 
Gebirgen vor‘. 


Tarsiphantes Strand n. g. 


Tarsiphantes latithorax Strand n. sp. 


Diese neue Gattung, deren Type ‚und einzige Art die neue T. lati- 
thorax STRAND ist, erinnert an Hylyphantes durch die langen, gracilen 
Beine, an Lophocarenum durch die lateralen Kopfgrübchen und hat in 
Habitus auch Aehnlichkeit mit Bolyphantes, kann aber mit keiner dieser 
Gattungen zusammenfallen. Als am meisten auffallende Kennzeichen 
des Thieres dürfen, ausser den langen Beinen und den Kopfgrübchen, 
die an Pars femoralis sehr verjüngten Palpen anzusprechen sein. 

Die Art wurde am Havnen, Rice Strait, %/e 1898 entdeckt; ausser einer 
einzigen adulten Femina wurde ein subadultes Exemplar gefunden, das 
hieher wahrscheinlich gehört. 

Femina. Cephalothorax dunkel gelbbraun, schwarz angelaufen, 
besonders an den Seiten. Der ganz schwarze Seitenrand bildet mit der 
grauschwarzen Färbung der Seiten eine oben verwischte und unbestimmt 
begrenzte Längsbinde, die auch über Clypeus zieht; mit dieser hängen 
die dunklen Seitenfurchen des Brusttheiles zusammen. Die Augen sind 
von breiten schwarzen Ringen umzogen, wodurch die Augenfläche mit 
Ausnahme des Zwischenraumes der hintern Mittelaugen schwärzlich 
erscheint; die Ringe um die hinteren Mittelaugen sind keilförmig nach 
hinten ausgezogen. Von den Seitenaugen zieht nach hinten jederseits 


1 CAMBRIDGE in „Ann. a. Mag. Nat. Hist.*; 5 S. VIL 
2 Cuvzer et Kurczynsai |. c. und in „Fauna regni Hungariae, Arachnida“. (18%.) 
2 STRAND in „Arch. f. Math. og Nat.“ XXI, No. 6. 
4 — =: Araneae Hallingdaliae, I. c. XXI. 
— : Theridiiden aus dem westlichen Norwegen („Bergens Museums Aarbog* 
1902.) 
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eine schwarze Linie. Diese Linien, die den Rücken des Kopftheiles ein- 
schliessen, vorn den Seitengrübchen desselben folgen, am Ende derselben 
ein wenig eingebogen und dann wieder auswärts gekrümmt sind, stiessen 
in der Mittellinie zusammen. Letztere beginnt als eine schmale, scharf 
schwarze Linie zwischen den Mittelaugen, verbreitet sich schwach nach 
hinten, fliesst mit der verdunkelten Seitengrübchen zwischen Pars cepha- 
lica und P. thoracica zusammen und erweitert sich in der Rückengrube 
zu einem unbestimmt begrenzten, schwärzlichen Fleck. Die Mandibeln 
braungelb, an der Basis am hellsten, innen am dunkelsten, Lippe und 
Maxillen etwas dunkler, die letzteren in der Spitze weisslich. Sternwm 
schwarzbraun, mit zahlreichen kleinen, helleren Puncten bestreut und 
mit schwarzem Seitenrand. Palpen und Beine gelb, schwach bräunlich; 
erstere gegen die Spitze ein wenig verdunkelt; letztere in den Spitzen 
der Glieder, besonders an der Unterseite, mit einer schwarzen Linie. 
Abdomen schwarz, die Spinnwarzen grau. 

Cephalothorax 0,8 mm. lang, 0,7 mm. breit. (Abdomen hat die- 
selbe Länge, ist aber etwas korrugirt, so dass es an frischen Exemplaren 
wohl etwas grösser wäre) Die grösste Breite von Cephalothorax am 
zweiten Fusspaare, von da nach vorn allmählig schwach verschmälert, 
an der Insertion der Palpen kaum eingeschwungen. Clypeus dem Um- 
risse nach breit, stumpf, schwach gerundet, Cephalothorax von hinten 
nach vorn sanft schräg ansteigend, von der Seite gesehen ohne deutliche 
Impression in Pars cephalica übergehend; dieselbe der Länge nach 
schwach gewölbt, der Höhepunct ein wenig hinter den Augen, dieselben 
jedoch fast unmerklich überragend, hinter den Augen schwach, fast un- 
merklich, der Quere nach niedergedrückt; die Augenfläche ziemlich schräg 
nach vorn abgedacht, in der Mitte der Quere nach gewölbt. Hinter den 
Lateralaugen jederseits eine länglich-ovale, seichte, aber deutliche Grube, 
deren Länge ungefähr gleich der doppelten Entfernung zwischen den 
hinteren Mittelaugen ist. Pars cephalica von Pars thoracica durch breite 
und tiefe Seitengrübchen getrennt, auch die Seitenfurchen des Brust- 
theiles deutlich. Cephalothorax oben, besonders am Kopftheile, schwach 
glänzend, fein reticulirt, an den Seiten des Brusttheiles gröber reticulirt, 
etwas runzelig und matt. — Die hintere Augenreihe fast gerade, viel- 
leicht die Seitenaugen ein wenig länger nach vorn gezogen; die Augen 
gleich gross, die Mittelaugen von sich um ihren doppelten, von den 
Seitenaugen um ihren einfachen Durchmesser entfernt. Die vordere 
Reihe durch Tieferstehen der Seitenaugen ein wenig gebogen; die Mittel- 
augen von sich kaum um ıhren Durchmesser, von den Seitenaugen um 
ein wenig mehr als den Durchmesser entfernt. Die vorderen Mittelaugen 
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sind sehr klein, die vorderen Seitenaugen die grössten aller Augen. Das 
Feld der Mittelaugen kaum länger als hinten breit, hinten beinahe zwei- 
mal so breit als vorn. Die Seitenaugen an einem gemeinschaftlichen 
Hagelchen, einander berthrend. Clypeus so hoch als das Feld der 
Mittelaugen lang, fein reticulirt, etwas glänzend, unter den Augen ein- 
gedrückt, gegen den Rand wieder hervorstehend; letzterer ragt deutlich 
über der Basis der Mandibeln hervor. Mandibeln ungefähr zweimal 
so lang als Clypeus hoch, kaum länger als an der Basıs breit, fein quer- 
gestreift, nach hinten gedrückt, auch an der Basis kaum gewölbt, innen 
gegen die Spitze schwach gerundet-verschmälert; am Falzrande vor der 
Klaue sitzen gegen die Spitze derselben drei starke Zähne und unweit 
derselben ein Paar borstenartige Haare. Sternum wenig länger als 
breit, herzförmig, zwischen den Hüften des vierten Paares verlängert 
und daselbst so breit als die vierte Hüfte lang, stark gewölbt, die Spitze - 
nach oben gebogen, wenig glänzend, fein reticulirt, am Rande mit deut- 
lichen Eindrücken und stärkerer Reticulation, überall sparsam mit kleinen 
Haargrübchen, aus welchen weissliche, gerade emporgerichtete Haare 
entspringen. Die Palpen zeichnen sich durch das sehr verjüngte Fe- 
moralglied aus. Dasselbe ist von oben gesehen an der Basis ziemlich 
breit, wird aber in und ausserhalb der Mitte so stark seitlich kompri- 
mirt, dass die Breite derselben von oben gesehen nicht die Hälfte der- 
jenigen des Patellargliedes ist. An der Spitze erweitert sich das Femoral- 
glied wieder ein wenig, bleibt aber dennoch schmäler daselbst als an 
der Basis. Oben hat es ein wenig vor der Mitte ein grösseres, nach 
vorn gerichtetes Haar. Pars patellaris so lang als an der Spitze breit, 
daselbst mit einer Borste, die länger als der Durchmesser des Gliedes 
ist. Pars tibialis ein wenig schmäler als die Spitze von Pars patellaris, 
zweimal so lang als breit und an der Spitze mit einer Borste, die dem 
Durchmesser des Gliedes gleichkommt. Pars tarsalis an der Basis kaum 
merklich dicker als Pars tibialis und ungefähr so lang als dieselbe; gegen 
die Spitze ist es stark verschmälert. — Beine sehr lang und dünn, 
sparsam behaart und bestachelt; die Stacheln jedoch vielleicht ab- 
gebrochen, indem die Beine nicht gut erhalten sind, und Glieder der- 
selben ganz fehlen. Die Längenverhältnisse anscheinend 4, 1, 2, 3. 
An den Metatarsen kann ich keine Hörhaare finden, ebenso fehlen alle 
Stacheln dem vierten Beinpaare. An den Tibien der drei ersten 
Paare findet sich ein Stachel oben in der Basalhälfte (ungefähr bei 1/3), 
ebenso tragen die Patellen je einen Stachel. Die Stacheln sind kaum 
länger als der Durchmesser der betreffenden Glieder. Alle Metatarsen 
und Femora unbewehrt. Die Tarsen so lang als die Metatarsen am 
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I. Paare, kürzer als die Metatarsen am IV. Paare; alle Tarsen ein wenig 
dünner als die Metatarsen und cylinderförmig. Die Krallen sehr klein 
gezähnt. — Abdomen kurz behaart. Epigyne bildet eine Erhöhung, die 
breiter als lang und hinten breit abgerundet ist; der hintere, etwas em- 
porgerichtete Theil ist gelbbraun, glänzend, wird aber zum Theil von 
längeren, an der Basis stehenden Haaren überragt. Die Erhöhung, die 
etwas halbmondförmig ist, hat in der Mitte eine Grube, die ein wenig 
breiter als lang ist. Diese wird von zwei der Länge nach gehenden 
parallelen Furchen, die aussen von einer erhabenen Costa begrenzt sind, 
gebildet; zwischen dem Vorderrande der Furchen geht eine dritte, ge- 
bogene, Costa, die in .der Mitte zungenförmig nach hinten, bis in die 
Mitte der Grube, sich verlängert. Hinter dieser zungenförmigen Verlän- 
gerung ist die Grube in der Mitte schwach erhöht, gewölbt. In einer 
gewissen Richtung und trocken gesehen hat Epigyne Aehnlichkeit mit 
einem nach vorn offenen Hufeisen. Sie ähnelt übrigens derjenigen von 
Linyphia tomskica Strand (concinna L. Kch.) [Vide L. Koch: Arach- 
niden. aus Sibirien und Nowaja-Semlja, Taf. I, Fig. 26 in „Kgl. svenska 
Vet.-Akad. Handl.* XVI (1879) und Stranp: Arachnologisches in „Nyt 
Magazin for Naturvidenskaberne“, 38 (1900)], unterscheidet sich aber 
besonders dadurch, dass die Grube an den Seiten mit tieferen, parallelen, 
bis zu den Hinterrand verlaufenden Furchen versehen ist, und dass die 
Costen, welche die Grube begrenzen, schärfer sind als (nach Kocus 
Figur) bei tomskica. 


Erigonella Dahl 1901". 


Erigonella groenlandica Strand n. sp. 


Bei Fort Juliane (Hayes Sd.) wurde am % 1899 ein subadultes 
Weibchen gefunden, das dieser Gattung beizuzählen und von den bisher 
bekannten Arten derselben verschieden ist. 

Körperlänge 2 mm.; Cephalothorax 1 mm., Abdomen 1,1 mm. Farbe 
des ganzen Thiers schwärzlich; Cephalothorax schwarz, in der Mitte 
schwach gelblich; Abdomen grauschwarz. Mandibeln vorn und aussen 
schwärzlich, an der Basıs und an der Innerseite gelblich, die Klauen 
rothbraun. Beine schwärzlich mit gelbbräunlichem Anfluge. Palpen 
unrein gelb, in der Basalhälfte schwärzlich angeflogen. 

Cephalothorax fein reticulirt, am Kopftheile stark glänzend, der 
Brusttheil gegen den Rand hin runzelig mit deutlichen Seitenimpres- 








ı Dan: Ueber die Seltenheit gewisser Spinnenarten („Sitzungs-Bericht der Gesell- 
schaft naturforschender Freunde zu Berlin“, Nr. 10 (1901)). 
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sionen; von hinten her sanft ansteigend, zwischen dem Brusttheile und 
dem Kopftheile oben schwach, an den Seiten stark niedergedrückt. Der 
Kopftheil ziemlich hoch gewölbt, hinter den Augen schräg flachgedrückt 
nach vorn abfallend, die grösste Höhe desselben weiter hinter den Augen 
als die Entfernung der vorderen und hinteren Mittelaugen. Cephalo- 
thorax vorn wenig verschmälert, Stirn ziemlich breit und stumpf. In 
der Mittellinie stehen hinter der Kopfhöhe zwei schwarze schräg vor- 
über gerichtete Haare und ein ähnliches gerade auf dem höchsten Puncte 
des Kopftheiles. — Das Augenfeld ist zwischen den Mittelaugen schwach 
niedergedrückt, querrunzelig. Die hintere Augenreihe gebogen, so dass 
eine die Mittelaugen vorn tangirende Linie die Seitenaugen hinten be- 
rühren würde; die Mittelaugen von einander in ihrem Durchmesser, von 
den Seitenaugen ein wenig mehr entfernt; die letzteren kaum grösser. 
Die vordere Augenreihe durch Tieferstehen der Seitenaugen ein wenig 
gebogen; die Mittelaugen die kleinsten, die Seitenaugen die grössten 
aller Augen; die Mittelaugen unter sich in ihrem Durchmesser, von den 
Seitenaugen in 1!/2 ihres Durchmessers entfernt. Das Feld der Mittel- 


“ augen länger als hinten breit. — Clypeus senkrecht abfallend, unter den 


Augen schwach eingedrückt, sehr fein quergestreift, wenig höher als das 
Feld der Mittelaugen lang. — Mandibeln stark nach hinten gedrückt 
und divergirend, an der Basis sowie aussen kaum gewölbt, gegen die 
Spitze stark verjüngt, 1'/s so lang als an der Basis breit, glatt, 
glänzend. Sternum mit feinen Punctgrübchen, runzelig, dennoch ein 
wenig glänzend, breit herzförmig, gewölbt, an der Spitze stark aufgebogen. 
Die Palpen ohne Auszeichnung. — Die Beine kurz und sparsam behart. 
Das Hörhaar des ersten Metatarsus in der Mitte. Die stachelähnlichen 
Haaren so lang oder kaum so lang als der Durchmesser der betreffenden 
Glieder. Klauen sehr fein gezähnt. — Abdomen länglich eiförmig, spar- 
sam behaart und mit feinen Punctgrübchen besetzt. 


Brachycentrum Dahl 1886. 


Brachycentrum simile (Serensen) 1898. 
1898. Walckenaéra similis Sorensen |. c. 


Beim Havnen, Havnefjorden wurde 18/8 1900 eine 2 ad. gefunden, 
die ich mit dieser Art identificirt habe. Die Beschreibung SØRENSENS 
stimmt aber in zwei Puncten (abgesehen davon, dass das Thier keine 
Walckenaera (Bl.} (Kulcz.), sondern ein Brachycentrum ist) nicht 
ganz: Die hinteren Mittelaugen sind bei meinem Exemplare nicht mehr 
von einander als von den Seitenaugen entfernt, und Stacheln an den 
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Tibien kann ich nicht entdecken. wohl aber Trichrts-tarien vau-ser ge 
wöhnlichen Haaren. Diese zwei Abweichungen können pobech nicht 
hinreichen. um eine neue Art aufzustellen: wissen wir pa dass die 
Stellung der Augen ein wenig variiren kann, und die Stachein vie'fach 
leicht abgebrochen werden. 

Von Trichobothrien finden sich an den drei vorderen Tihien eines 
in der Mitte. an den Tibien des vierten Paares eines in der Mitte und 
eines nahe der Spitze, an den vierten Metatar~en kein. an den anderen 
Metatarsen ein Trichobothrium, das gleich weit von der Mitte und der 
Spitze des Gliedes steht. Die Krallen nicht lang gezähnt. wie es bei 
Walckenaéra s. str. der Fall ist. Cephalothorax ist mit Punctreihen 
versehen, dieselben sind jedoch undeutlich. Das Endglied der Palpen ist 
dicht mit langen und starken Borsten besetzt. Am vorderen Falzrande 
der Mandibelklaue 4 Zähnchen, am hinteren keine(?) 


Erigone Aud. 1825—27: 


Erigone psychrophila Th. 1871. 


1871. Erigone psychrophila TøoreLL: Om Arachnider från Spetsbergen och Beeren- 


Eiland. („Öfv. af Kgl. svenska Vet-Akad. Förbandl” 
1871.) 


1877. —»— O. P. Camprivce: On some new and little-known Spiders 
from the Arctic Regions (Ann. and Mag. of Nat. Hist” 
4S. v. XX.) 

1879. —>»-— L. Koca 1. ce. 


Von dieser Art liegen 4 Exemplare vor, die folgender Weise eti- 
quettirt sind: Rice Strait %6 1899 (.) und %;/e 1899 (=); Gaasefjord ® e 
1902 (7); Gaasefjorden %/se 1902 (.). 

Diese Art ist weit verbreitet, aber nach den bisherigen Angaben 
nicht von den häufigsten Arten Grönlands. Sorensen giebt sie von 
Cap Stewart und Hold with hope an, CAMBRIDGE vom nördlichen Grön- 
land (82° 33'), THoBELL in Spiders of the „Polaris“ Exped.* von Polaris 
Bay und |. c. 1871 von Spitzbergen, L. Koch von Nowaja-Semlja und 


Jenisei. Auf den Commander Islands, wo viel gesammelt wurde, scheint 
sie zu fehlen!. 


! Reports of the Insects, Spiders, Mites and Myriopods collected on the Com- 


mander Islands. Arachnida by Banks. („The Fur-Seals und Fur-Seal Islands of 
the North Pacific Ocean“, Part IV.) 
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Erigone Whymperi 0. P. Chr. 1877. 


1877. Erigone Whymperi O. P. Causrinse |. c. 
1898. —»— Sorensen |. c. 


Von dieser, die nach SørEnNsEN die häufigste Erigone-Art Grönlands 
ist, wurden nur 2 Stück gesammelt, die als 3/1 1900, Havnen, Havne- 
fjorden und 45/6 1901 Ende Gaasefjordens (Simmons) etiquettirt sind. Beide 
adulte Weibchen. | 

'Die Exemplare stimmen mit der Beschreibung Sørensens in Betreff 
der Epigyne, aber nicht der Augen. Die Mittelaugen sind nämlich 
deutlich mehr von den Seitenaugen als von einander entfernt, was aber 
auch nach CaMBripGE der Fall sein soll. Er schreibt ja: „each [of the 
two central eyes of the front row] is separated from the lateral eye on 
its side by an interval about equal to that, which divides the two hind 
central eyes. The four central eyes form very nearly a square, the 
fore side being the shortest.“ Über die Augenstellung des Männchens 
kann ich aber nichts sagen, da dasselbe mir unbekannt ist. 


_ Erigone sp. (specimen monstrosum). 


Bei Rice Strait %s 1899 wurde ein eigenthümlich gebildetes, sub- 
adultes Männchen einer Erigone-Art (Erigone s. str.) gefunden, das 
wohl als eine Monstrosität anzusehen ist. Der Vorderrand von Clypeus 
ist als eine horizontale Platte nach vorn verlängert; dieselbe bildet ein 
Trapezium mit schwach gerundeten Ecken, ist an der Spitze schmäler 
als an der Basis und breiter als lang. Ueber den Vorderrrand des Ce- 
phalothorax zieht eine erhöhte Falte, die zwischen den Augenreihen und. 
von da beiderseits rückwärts verläuft. Der Kopftheil ıst niedergedrückt, 
so dass er kaum höher als der Brusttheil ist. Die Mandibeln, die an 
der Vorderseite nicht gewölbt, sondern fast ausgehöhlt sind, stark nach 
hinten gedrückt. 

Diese Missbildung lässt sich wohl so erklären, dass das Thier am 
Vorderende des Kopfes einen Druck gelitten hat, der die Mandibeln 
rückwärts und nach oben, Clypeus herab und vorwärts, gepresst hat. 

Da die Genitalien nicht ausgebildet sind, kann die Art nicht sicher 
bestimmt werden. | 


Thanatus C. L. Koch 1837. 


Thanatus arcticus Th. 1872. 


188. Thanatus arcticus THoret 1. c. 
1897. — 3 — Lenz |. c. 
1898. —»— SØRENSEN |. c. 
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Ein einziges, subadultes Individuum (9) liegt vor: Godhavn 3% 1899. 
— Nur aus Grönland bekannt. 


Lycosa (Latr.) (Th.) 1804. 
Lycosa glacialis Th. 1872. 


1872. Lycosa glacialis Taorzıı 1. c. 

1874. Pardosa aquilonaris L. Koca: Arachniden (in „Zweite deutsche Nordpolfahrt 
in den Jahren 1869 und 1870.“ I). 

1877. Lycosa glacialis O. P. Camsrince I. c. 

1898. —3— SØRENSEN |. c. 

Diese Art scheint an den untersuchten Lokalitäten häufig gewesen, 
indem viele Exemplare vorliegen. Dieselben wurden gesammelt: Gud- 
havn %/ 1898, Beistadfjordan % 1899 (Smmons), Fort Juliane %7 1899, 
Cap Rutherford */1 1899, Havnefjorden % 1900, 171900 und Moskus- 
fjorden (Jones Sd., Ellesmere Ld.) % 1900. 

Junge Individuen zeichnen sich durch deutlich annulirte Extremi- 
täten aus. Hinter der Dorsalbinde Abdomens stehen zwei hinten kon- 
vergirende Reihen von ovalen, schråg gestellten, röthlichen Flecken, die 
an adulten Exemplaren gewöhnlich ganz fehlen oder wenigstens un- 
deutlich sind. 


Kommt nur in Grönland und den Polarländern Amerikas vor. 


Manuscript September 1903 vorgelegt, gedruckt Januar 1905. 
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INTRODUCTION. 


‘When organizing his Expedition with the Fram, Capt. Orro 
SverDRUP requested me to purchase the instruments for the meteoro- 
logical observations, and some instruments for other purposes included 
in the scheme proposed for the Expedition. During the spring of 1898 
the instruments were collected and examined at the Meteorological Insti- 
tute in Kristania. 

The Fram left Norway with the following instruments on board: 

2 Kew-Station barometers 

1 Marine barometer 

2 Pocket aneroid barometers 

2 Richard barographs 

2 Richard thermographs 
23 Mercury psychrometer thermometers 

_ 27 Mercury sling-thermometers 

25 Toluol sling-thermometers 

6 Toluol standard thermometers 

6 Minimum spint thermometers 

6 Maximum mercury thermometers 
2 Mercury thermometers with sling mechanism 
2 Hair hygrometers 

1 Thermometer-screen 

1 Thermometer comparing apparatus 
2 Hand anemometers 

4 Nephoscopes 

1 Rain-gauge with measuring-glass 
1 Snow-gauge 

6 Deep-sea thermometers 

4 Boiling-point thermometers 

4 Earth thermometers. 
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The physician of the Expedition, Dr. Jouan SVENDSEN, took part in 
the examination and comparing of the instruments with the standards, 
before the starting of the Expedition, and made himself thoroughly fami- 
liar with their use in every respect. 

The death of the doctor in June, 1899, put a lamentable period to 
his work as chief Meteorologist of the Expedition. 

The Fram left Kristiania on the 24" June, 1898, called at Egedes- 
minde in Greenland on the 29 of July, left Godhavn on the 224 of 
August, and Upernivik on the 5" of August. On the 15 and 16* the 
Fram was at Foulkefjord, on the 17 at Cocked Hat, and the 18"* and 
19» at Rice Strait. At the northern inlet of this strait, the Expedition 
wintered from September, 1898, to the 23"4 of July, 1899. 

On the 1* of September, 1899, the Fram reached the second winter- 
station (Havnefjord), which she left on the 9*" of August, 1900. 

On the 18 of September the Fram was anchored at her third 
wintering station at the head of the Gaasefjord. She left it on the 12% 
of August, 1901, and arrived at the fourth and last wintering station in 
the Gaasefjord, a little farther from the head of the fjord, on the 5 of 
September in. the same year. | 

On the 21° of July, 1902, the Fram left this place. 

On the 17* of August the Fram dropped anchor at Godhavn. Left 
Godhavn the 205, Passed Fair Hill on the 17!" of September, and 
reached Norway on the 19 of September, 1902. 

The meteorological observations on board the Fram during the 
years 1898 to 1902 were made in somewhat different ways according 
as the ship was under way or stationed at the different winter-quarters. 

As the latter constitute the majority, I shall first treat of them. 
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PART I. 


OBSERVATIONS AT THE WINTER QUARTERS. 


The names of the winter quarters, their latitude and longitude, 
and the period of time during which the observations were made, bi- 
hourly, mean local time, are as follows: 





Place | Latitude | Longitude | Stay 

















Rice Strait . . | 78°45.7° N. | 74*56.5'W.| 1898, Sept. 19 to 1899, July A. 
Havnefjord .. : 76 294 184 3.7 11899, Oct. 23 - 1900, Aug. 9. 
Gaasefjord I. | 76 489 | 88 39.5 | 1900, Sept. 18 - 1901, Aug. 12. 
Gaasefjord II. | 76 39:8 | 88 383 | 1901, Sept. 6" - 1902, July 21. 








Mean 177 110 184 45 | *1901, Aug. 18 to Sept. 5 in the Gaasefjord. 
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ATMOSPHERIC PRESSURE. 


The Barometer used in all the winter quarters was the Kew station 
barometer Adie No. 850. It was compared with the standard barometer 
of the Norwegian Meteorological Institute at Kristiania before starting 
and after the return of the Expedition. The constant correction to the 
true height of the barometer was found 


in 1898 to be — 0.042 millimetre; M.E. = + 0.13 mm. 


- 1903 - - —0082 —— , , +008 „ 
Mean 0.037 —»— +0140 , 


M. E. is the mean error of a single comparison. 

The observations did not show any appreciable variation of the 
error with pressure. The observations have been reduced with a con- 
stant correction of — 0.04 mm. 

The barometer was suspended in the fore cabin with its cistern 
2.3 metres above sea-level. 

The reduction to sea-level becomes + 0.285 mm. 

Constant correction —0.037 „ 


Total correction -+ 0.248 , 


From March 20 to April 20, 1900, the barometer was suspended 
in the aft cabin, at a lower level, the corresponding reduction to sea- 
level being 0.2 mm. less than that given above. 

The reduction to standard gravity has been computed by the for- 


mula 
Gravity correction = b (— 0.00264 cos 2p), 


b being the height of the mercury, and 9 the latitude. 
For 1898—1899 I have taken the gravity correction 
b 
+ 1.86 760 mm., 
and for the last 3 places 


b 
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The observations given in the following tables have been reduced 
to 0° C., to the standard barometer (true barometric height), to sea-level, 
and to standard gravity (9 = 45", sea-level)’. 

At the head of the Tables is the year, the month, the name of the 
winter station, the latitude g, the longitude å, and the amount of the 
gravity correction GC. 

During the stay of the Expedition in winter quarters a barograph 
Richard was kept going. The very few omissions of observations of 
the barometer in the observation-journal have been filled in by means 
of the barograph curves. These are printed in italics. | 


! Ås a spare barometer, the Expedition had the Kew station barometer Adie No. 

GC. 763, the same that was used on the Fram's Expedition of 1893—96. This 

instrument came back in an unserviceable state, its mercury having been taken 

out to be used for an artificial horizon for sextant observations. Happily the | 

barometer Adie No. 850, with which the observations on board were made during 

the whole stay at the winter stations, remained in good order, and came back 
unchanged, as the comparisons in 1903 have shown. 
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THE DAILY PERIOD. r 


The numbers in the last row in the Tables on pp. 6—50, giving 
the monthly means of the pressure for each even hour have been cor- 
rected for the march of the pressure during the month, and reduced to 
Noon in the usual manner!. The mean of the reduced 12 values has 
been taken, and the deviation of each of the 12 numbers from this 
mean computed. The following Tables contain these deviations, ex- 
pressed in hundredths of a millimetre. Minus indicates below, plus 
above the mean. ' 


PRESSURE. DAILY PERIOD. 0.0! mm. 


January. 


Year | ab | 4h oh | 8h | et 











+24 | +15 
—26 | —17 
— 111 | —10 
3|—30| —2a 
| —o5 | +02 | —02 | —11 | —08 | —14 


























February 
1899 |— 5| —- 6| -ı3| —11| —ı4 | —26 || —17| +10] +32 | +31 | +24|— 4!| 28 
1900 |—13|— 6|+ 9|— 1 |+ 71 — 7 | —15| — 4l +13! +19] +12] —14| 28 
1901 — 8|—12|+ r1|— 6|— 3 TM —13|+ 4|+28/+28|+ 3/ + 2] 28 
1902 | —17| +10] +16/+ ı)+9 | +14|+16|+10|+ 1|—17| —34| 28 
Mean |-—11| —04 | +03 | —06| —00| —13 , —08| +06| +21 | +20] +05 | —13 
March 
1899 |—16|—111+4 11+ 41+ 4|—14 | — 4|+11|+161+4 9| + 3|— 3|| 31 
1900 |—17 o|—11|— 7|+ 1|— 1 | + 4| +23 | +15! +18} — 5| —23!| 31 
1901 |—12{/+ 9|+ 6|— 1|— 2|— 7 || — 31 +15| +14 | +11| — 2] —323|| 31 
_ 1902 |+10|+18|+ 7|—15|—23|—28 | — 7|+ 7|+ 9|+12|+10| + 3 | 31 
Mean |—o9| +04 | +01 | —05 | —05 | —13 | —o2| +14| +13| +12| +02 | —12|] 








ı H. Wno. Die Temperaturverhältnisse des Russischen Reiches. Erste Hälfte. 
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April. 









{| 
gh | 4b | 6b | 8h | 10h | Midt. Days 








30 


30 
30 





May. 
1899 |— 9|— 3|+ 2| +10|+ 5 ralgatrte|tal-e|ne|e 
1900 | —11'+ 41+ 9 +13 +18/+ 9 + 5|— 3 —19|—19, 31 
1901 | — 4|— 9|- 5|— 5,+ 7) #11 || +18] +22 + + 7 —25 —24| 31 
1902 |— 8j—14|— 5 —8/-—8 — 7 ! +20| +25 | +24 | +12! —14 | —17 | 31 











Mean |—08|—05| 00| +03 | +06 | +04 || +10| +11 | +09| +05 |—17|—19l— 








June. 
1899 |—17|— 1|+15| +21 | +13|—12 | —11|+ 3| + 5| +11|— 5| —20 30 
1900 |—16|—15|— 5 |+15|+11 | — 5 | + 9|+ 7|+10|+ 6|— 8|—12; 30 
1901 — g|—12|—13|+ 2|+ 5|+ 4 | tro] +18} —ı5| +10|— 3) — 2! 30 
1902 |— I |-—10|—7 o|- 9|—9| + 6|+ o|+Hrr|+ur o|— 6) 30 
Mean |—11|—10| —10| +09 | +05 | +05 || +03 | +09 | +03 | +09] —o04|—10| — 
July. 
1899 |— 7|+12l+19| +13 |+15|— 7 | + 5| + 1|— 2|— 9|—24|—11!| 23 
1900 |—27|— 6|-+36| +90 | — 6! —24 o|— 61+ 9|+12|—2r1| —36! 31 
1901 |—42|—15|+ 3| +21 |+ 2| —18 | +21 | +30| +45 | +45 | —33|—60 31 








1902 1+ 6|+15|+18|+ 3| +14 | —25 | —10|+ 3l+ 2|+ 3|+ 1 |— 3] 20 
W. Mean | —07 | +02 | +11 | +14] +05 | —11 || +01 | +03 | +04 | +04 | ro] —ial 





























August. 
3 —13 +25 +13 + 6'|-— + 5 „’ — 2|7 3 78 9 
rot + + 3|+ 7[—14 7|-16|| —10|+ 4 +19 I 31 
W. Mean | 0] 00 | +05 | —04 | —02 | —og | —o5 | + aE nes r | elton 
September. 
1898 | —60} —64 | —58 | —35 | —a5 | —14 | + 8| +47/+53| +461| +52 | +44] 11 


1900 + 6|— 8| —23| —35| —25 | +17| + 9| +33/ +17; + 8 
1901 |-—19|— 4|— 2}— 7}/+ I{— 1], — 2| +10] +22| +20 4 


+ 3; 13 
vg rede ee dd ed bel ewe 
W. Mean | —a1 | —14 | —15 | —16| —ı3 | —og || +05| +17| +31 | +25 | +10| For] 









































October. 
1898 | —ı16| —ı5| — 9/— 7|/— 3/— 8 o| +22 | +29|+23|+ ı|—ı2  3ı 
1899 | —12 71—24|—ıo|+5|+4| + 8] +23] +14! + 9| — 9/— I 8 
1900 | + 1|+ I |+ 5|— 5|— ı|—7 „tel + 9) +19) Fro} — G|-9 31 
1901 | + 7| +10] + 9| — 8] —12|—16 | — 1] +15| + 6|+ 3/— 4|- 4! 31 














W. Mean | —03 | —02, 00, —07 | —05 | —09 || —03 | +16] +18 | +12 | —o4 | —08, 
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—- - — — — —— - — ==" — mr —— 

































November. 

TT Y 7 | > i . es es ne - 7 bo 
Year a ah | 4h | 6b | 8b | 10h |Noon || ah | 4b | 6h | 8h | rob |Midt. Days 
1898 I5 | — ala — II | — [olive + 5| +25] +35| +12|— 2 | 30 
1899 0 | 16; — 5| —ı8| —23 | —ıo| —10 || + 8| +28| +29| +24 | +11 | —ı5| 30 

|= [S|ralisymnyes|- 8) + S| tel + et 3/7 7) 7 3 3° 
1901 5 al 7|—12|+19:+ 6 +10, +25'+19 — 3 — 8 24 30 
Mean |—14|— 2|—10|—14| ol|- 7 || + 7| +24] +23] + 9|— al-ız' 










































































December. 

1898 | + ı| +10 +19|— 3[— 6 726 || —18| + 9 +14/+ 9 + 8! — 11]! 31 

1899 29 —96| — 11 |—10| + 61 +12! +15| +39| +36/ +15 —20! —32 31 

1900 |—14'—18 —ı4 —17|—14|— 2 +10|+29|+32|+15|+ 5 —12! 31 
__ Igor + 71 i+nl|-: 3 | —13!—11| —15 ' — 4|+a1!4+21|+ 8 —14 —Iı, 31 

Mean |— 9|— 6|— : a|-ııl- 6/— 8 | + 1|+24|+26|+12|— 6 6| —17], 
Winter | —08 | —03| 00 —99 —o5 | —12 | —05 | +15 | +23 | +16| +01 | —13' 
Spring | —11 00 | +01 +03 | —03 +04 +14| +11 | +06) —09 | — 17 | 
Summer | —06 | — 03 | +02 + 06 +03 | —os | +05 | +04 | +08 | —03 | —08 | 
Autumn | —13: —06 | —08 | — 12 | —06 | —08 |! +08 +19 | +24 +15 | +01 —06 

Year |—10! —o03 | —o1 | —04 | —o1 | —07 |, +o1 | +13 | +15) +11| —o03 | — 11, 


The last column in the Tables gives the number of days in each 
month from which bi-hourly observations have been available for the 
determination of the daily period. It will be seen that all the months 
from November to June are-represented by fully four years, while the 
other months, — particularly August — or the months in which the 
Fram was under way, are less favoured in this respect. The means 
for these latter months have been computed, the numbers being given 
a weight proportional to the number of observing days. They are desig- 
nated as Weighted (W.) Means. 

The last of the above Tables gives the means for the meteorologi- 
cal seasons (Dec.—Febr. etc.) and for the year. 

Treating the bi-hourly deviations from the daily mean by harmonic 
analysis, we find the values of the constants a, A, a, A, in the 
formula 


Pi — Dy = a, sin (A, + å) + a, sin (A, + 25) 


t reckoned from midnight. 
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January 


February . 


March . 
April 

May 

June 

July 
August . 
September 
October 


November . 
December . 


Winter. 
Spring . 
Summer 
Autumn 


Year 
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The next Table shows the observed (0) and the computed (c) values, 
and their difference (d). 


January. 









a0 0 
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+ 2] + 
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February. 


| — 
—12 


— I 





= 











td OD > > 


w ou 


+ 6 | +21 
+ 8 | +20 
- 232| + ı 
+14 | +13 
+11 | +17 
+3l—4. 
+17 : +11 
+14 ' +13 
+3.—939 


| +12 


+16 
+16 


+18 
+ 32 


+ 11 
+ I 





++ +++ 
mm ON 


Onn 


+ | + 
wm bd 


Noon | gh fl SE [a ae Midt. 


FI 
ba 
won 


— 420 
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m Een 













































































June 

o| -ıı | -ımo | -ıo | +o|+5| +5, +3| +9| +3| +9| —4| —10 

c| —14 | -ıı|-3| +4| + 6 + 514 5 +61+71|+ 5| — 1 | —g9 

d|+3|l|+1|-—-7|+5|—1 o|- 2|+t3|—4|+4|—3|—1 
July. 

o!| —7|+3 rr|telts —11 +r|t3a|+4 + 4 | —10| -ıa 

ec —-9)|+3| +2 | +ı' +31 —-5|—- 4! +2! +6/+ 1] — 8] —r4 

d +2!-ı|)|-ıj+3,+2|-6|+5})+1)—-a2|+ —2|+a 
August 

o o ol + 5 | — 4 -2|-9/-5 + 3 | + 4! +11 o!— a 

ce|—-2|+ı]) +3 o|-5|-8!—5 +2|+7|+7 +2|-2 

d|+2| -ı|+2|-4 3/—- ı| o|+ı) -3|+a|-—-=: o 
September. 

o| —21  —14 | —15 | —16 1 —13 | — 9 || + 5 | +17 | +31 | +25 | +10 2 

c —15 | —17 —16 | —15 | —14 — 9| + 4 | +19 | +29 | +26 | +12 | — 4 

d| — 6: +3 +ıl-ı +1 oi +ı/| - 2| +2| -ı)|—-2| +6 
October. 

° | 3|— o|—- ı|1-3|-o9j-3]| +16 | +18 | +12 | — 4 | — 8 

c|—7|-—1 o| — 5 | —10 elas +13 | +17 | +10 | — 1 | — 8 

dj 4 | — 1 o|l—-2]| +35 o|-4|+3|+ı| +2|-3 o 
November. 

o| —14| — a] —10| —14 of — 71 + 7 | +24 | +23 1 + 9 2 | —ı3 

c| —12| — 8 | — 6| —9| -ıo| — 3 || +10 1 +21 +22 | +11 | — 3 | — 139 

d| — 2 6i|—-4|- 5| tıo) —- 4 | - 3 | +31 +1] — I | — I 
December. 

o| —9|—6| —-2| -ıı| —6 -8 +1 +24 | +26 | +12 | — 6 | — 17 

c| —-13|=-5|—=92|—7| =12| —= 8) +7] +ar | +25 | +13 | — 5 | —15 

dj + 4 —ı o|—4|+6 o —-6|)| +3! +1) - ı | - ı| —2a 
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Oo | —11 
c | —ı2 
d|+n 
o| — 6 
c | — 8 
d{| + 2 
o | —13 
c | —13 
d re) 
Oo | —10 
c | —10 
d Oo 


The minima and maxima in the daily period of the pressure, 
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I o| + 3 
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8 | —12 | — 6 
6| — 8 | —10 
2|—4|+4 
ı!-a4|-—-ı 
ofa: — 5 
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puted by the formula, are 
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Summer. 
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+13| +4|— 
— 92|+ 32| — 
+4/|+8|— 
+7|+4| — 
+24 | +15 | + 
+23 | +17 | + 
+1|—3|-— 
+15 | +11 ! — 
+16 | +10 : — 
— I + 1| — 


Ow 
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wow - 
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Won 
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| 
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com- 





January... 
February . 
March... 
April ... 
May .... 
June. ... 


July . ... 
August .. 


September 


October. . 
November. 
December. 
Winter .. 
Spring... 
Summer. . 
Autumn. . 


Year. ... 


| 18t Minimum | ıst Maximum 


mm. 
— 0.067 
— 0.131 
— 0.095 
— 0.191 
—0.169 
—0.136 
—0.137 
— 0.021 


—0.173 
— 0.087 


— 0.133 
—0.156 


— 0.118 


— 0.151 
— 0.089 
—0.129 
— 0.115 


h m mm. 
I 5a.m.| +0.002 
I 34 a.m.| +0.028 
o 39a.m.| +0.027 
o 13 a m.! +0.055 
o 3a.m.| +0.039 
2 138.m.! +0.064 
o 6a.m.| +0.130 
oO 57a. m.| +0.026 
3 48a.m. 

© 34 a.m.| +0.005 
© 552. m.| —0.065 
oO 34 a.m.| —0.017 
o 59a.m.| +0.002 
o 14 a.m.| +0.038 
© 57.a.m.| +0.048 
I 48a.m.| —0.062 
o 57a.m | +0.002 


——= 


m 
24 a. 
54 & 
48 a. 
II a. 
49 a. 
15 a. 
48 a. 
44 a. 


h 
5 
6 
5 
7 
7 
10 
6 
5 


5 
5 
5 


27a. 
36 a. 
42 a. 


6 oa. 
6 424. 
7 238. 
6 26a. 





mm. 
—0.153 
— 0.125 
-0.113 
+0.013 
+ 0.032 
+ 0.046 


— 0.053 
— 0.079 





2 6 31 a. m.| — 0.058 


12 
II 
II 
Io 

I 
I2 
II 


IO 


II 


14 a. m.|+0.168 
II a.m.|+0.143 
oa. m.|+0.130 
51 p.m.|+0.073 
49 p. m.| +0.061 
58 a. m.| +0.075 
+0.291 

45 a.m.|+0.172 
22 a. m.|+0.228 
21 a.m.|+0.25 


AM aan a Bau ana 


51 


10a.m.|+0.218 6 9 p. m. 


5 


IO 59a.m./+0.136 5 6p.m. 
37 p-m.|+0.068 6 ı6 p. m. 
ara.m.|+0.232 6 3P.m. 


oa. m.+0.158 5 48 p. m. 
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THE ANNUAL PERIOD. 


The following Table shows the mean pressure for each month, 
extracted from the Tables on pp. 6 to 50. Those of the incomplete 
months are in brackets. 
































Year Yan | dam January anary | Februar February ‘ebruary | March March a April | | May | June 
1899 761.58 | 763.25 174-74 Bu 766.51 | 766.16 | 7158.02 
1900 55.45 | 67.18 68.10 63.87 | 62.89 | 59.19 
1901 57-73 66.27 | 64.25 | 6540 1 6530 ! 57.79 
1902 62.05 | 68. 29 | 65.23 © | 65.10 | 65.72 | 65.60 — 
Mean | 759.20 | 766.25 | 768. og | 7165.22 | 765.02 760.15 
a u oo ~~ 7 ~ 
Year | July | August | September er | October i November , December 
TI IT I 4 IT NMTTGEIIE =— m = ==. LTTTEEEEFIE==3 == EE 
| Tr 
1898 | [761.67] | 760.68 | 7160.23 | 159-29 
1899 [756.56] | [58.11] | 5847 | 61.95 
1900 58.00 [54.96] [55.70] | 57-40 61.77 | 61.43 
1901 57.66 57.60 Zu 57-42 61.67 u 62,88 | 57-94 
1902 [59.13] | ln 
Mean | 757-84 | 756.28 | 758.26 , 75946 | 760.84 | 760.15 


These numbers give a regular annual period with a chief maximum 
in March and a secondary maximum in November, and with a chief 
minimum in August and a secondary minimum in January. The range 
is 11.8 mm., and the mean for the year is 761.40 mm. 

The lowest observed pressures are: 


Year | Jan. “Yer | den | Fe Feb. sarc apr m May | Jone | Ju July Jay | Ave. | Aug. 6 | Sen Sept. | Oct. | og | nor Nov. -| Pes. Dec. 


[52.1]| 49.3 | 42.7 | 42.3 

1809 44-6 | 45.2 | 56.9 | 53.0 | 57.6 | 42.3 | [48.3)]]| — — | [53.3] | 40.7 | 41.6 

1900 | 43.3 | 46.7 | 49.3 | 53.6 | 53.3 | 53.0 | 49.5 | [46.0] | [39.5] | 39.7 | 51.0 | 49.2 

1901 | 41.5 | 41.2 | 42.9 | 54.8 | 57.7 | 47-8 | 48.6 | 51.0 | 43.6 | 53.1 | 45.3 | 44.5 
1902 | 40.2 | 53.1 | 56.2 | 51.4 | 57-1 | 55.6 | [55.8] 


Mean | 42.4 | 46.5 | 51.3 | 53.2 | 56.4 | 49.7 | 50.5 | 48.5 | 45.1 | 48.6 | 44.9 | 44.4 














The means indicate an annual period with maximum in May and 
minimum in January. The lowest observed pressure is 739.5 mm. on 
the 15t September, 1900, noon. Wind East, backing from SW to NE, 
-velocity 8 m. p.s. 
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The highest observed pressures are 



























Year | Jan. | Feb. |March| April . | Nov. | Dec. 
a —_ I EE = 

1898 [69.0] | 76.6 | 80.6 | 82.4 

1899 | 71.6 | 81.7 | 86.5 | 80.9 | 74.9 — | 165.2] | 72.0 | 91.3 

1900 | 71.9 | 83.8 | 90.5 | 79.0 | 71.0 [67.9] | 70.6 | 75-6 | 73-1 

1901 | 84.7 81.1 | 77.1 | 74-3 | 73-2 67.9 | 72.5 5 | 78 73: 5 | 68.6 

1902 | 85.3 | 93.2 18.8 82.3 | 74.7 





Mean | 78.4 | 85.0 | 83.2 | 79.1 | 73.5 | 68.6 | 66.0 | 62.7 | 68.3 | 71.2 | 75-4 | lS 


The means show an annual period with maximum in February and 
minimum in August. The highest observed pressure is 793.2 mm., on 
the 5 February, 1902, 4 and 6 a.m. Temperature —36° and —35°.2, 
calm. 

The differences between the mean highest and lowest pressures in 
each month are 


Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. 
36.0 38.5 31.9 25.9 17.1 18.9 15.5 14.2 23.2 22.6 30.5 34-5 


The oscillation of the pressure is greatest in February and least in 
August, greatest in winter, least in summer. 
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PART II. 
THE TEMPERATURE OF THE AIR. 


The thermometers sent with the Expedition had been compared 
with the standards at the Meteorological Institute in Kristiania in the 
spring of 1898. Only very few of them came back). 

The thermometers used for the regular observations at the winter 
quarters were 


1) Mercury thermometer Kuchler No. 22 (dry bulb). 
2) Mercury thermometer Küchler No. 9 (wet bulb). 
3) Mercury thermometer Küchler No. 10 (dry bulb). 


The comparisons of these thermometers in Kristiania in 1898 gave 
the following corrections 


at No. 9 No. 10 No. 22 
16* + 0.05 — 0.05 +-0.03 
8 + 0.02 0.0 + 0.02 
0 0.00 0.0 0.00 
— 113 0.0 — 0.075 0.0 


On the 17* of September, 1898, No. 9 and No. 22 showed 0.0 in 
melting snow. The journal contains the remark that both were exam- 
med in melting snow on the 4" of October, and compared with the 
standard on the 24» of October and the 2"9 of November of the same 
year. According to the journal, “the thermometer was corrected” on the 
294 of January, 1899, and No. 9 and No. 22 “corrected” on the 27% 
of May, 1899. The results of these comparisons are not given. The 
Expedition had an apparatus for comparing thermometers, consisting of a 
cylindrical vessel with a lid and an annular stirrer. The vessel could be 


! Some of the thermometers were broken on the sledge-journeys, and some on 
board ship. The Fram rolled heavily in a sea, and by her uneasy motions 
caused the loss of many thermometers, particularly on the return voyage. 
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filled with spirits of wine, and the thermometers compared with the 
standards at low temperatures. I have been told that such comparisons 
were made several times, but the note-book containing them has not 
come into my hands, though I have made repeated inquiries for it. 

None of the mercury thermometers divided into fifths of a degree 
came back; so they could not be examined anew. But there is no 
reason why they should have altered their corrections during the ab- 
sence of the Expedition. During the years 1898 to 1902, thermometers 
of exactly the same kind as those belonging to the Expedition have 
remained unaltered at the Meteorological Institute. 


For the thermometers No. 9 and No. 22, I have taken the correc- 
tions throughout to be nothing. 


For No. 10 I have taken the following corrections: 


from 0° to —10° Corr. 0.0 
» —10 , —30 » — 0.1 
» —30 , —3d » —02 
The mercury thermometers were observed when the temperature of 
the air was above — 35° C. 
For the lower temperatures the following thermometers were ob- 
served: | 
4) Toluol Kuchler No. 17 and 
5) Toluol Küchler No. 27. 


These thermometers were sling thermometers, divided into whole 
degrees Centigrade. 

Fortunately these thermometers came back, and could be verified 
in Kristiania afterwards. The corrections found were 


No. 17 1898 1908 No. 27 1898 1903 
at 0° —01 00 at O° 00 —-03 
„- 20 0.0 , —20 —0.15 





I have taken for No. 17 Corr. = 0.°0 
and for No. 27 1898—1899 Corr. — 0.3 | 
at temperatures 
1899—1900 , —03 below — 35°. 
1900—1901 , —0A | 
1901—1902 , —05 


The thermometers were suspended in a doubly louvred screen, which 
also contained the minimum and maximum thermometers and a ther- 


mograph Richard. From the 19% to the 27% of September, 1898, the 
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screen was standing on the ice near the Fram; but afterwards it stood 
on board on the bowsprit just ahead of the forestay, at a height of 
5.5 metres above the sea or ice. 

The Tables give the corrected temperature for every alternate hour 
during the stay of the Fram in her winter quarters. In the few cases 


. in which the observations have been omitted, the temperatures inserted 


in the Tables have been taken from the thermograph curves, or, when 
such are wanting, computed by interpolation. 

The Tables give, for each day, the mean of the 12 observed tem- 
peratures, the minimum and the maximum, and their difference. The 
spirit minimum thermometer was read every day at 8 a. m. and at 
8 p.m., and the observer noted the reading of the index and of the 
top of the spirit column. The comparison of the latter with the reading 
of the dry thermometer gives the error of the minimum thermometer, 
or the correction to be applied to the reading of the index. The cor- 
rected index reading can in most cases be taken as the minimum tem- 
perature of the day. But as the day is reckoned from midnight to 
midnight and not from 8 a. m. or 8 p. m. it sometimes happens that 
the minimum registered does not fall within the adopted limits for the 
day. In some cases the minimum temperature of the day occurs when 
the temperature is falling just at midnight, and the corresponding read- 
ing of the dry thermometer has then been taken as the minimum. In 
some cases the curves of the thermograph have been consulted, but it 
has been impossible to take the extreme temperatures from them, as 
they have no marks for the exact time every day; and there are more 
or less lengthy periods in which the thermograph did not work. In 
the few cases in which the extreme-thermometers were out of order, 
the lowest and highest temperatures given in the tables have been taken 
directly from the corresponding readings of the dry thermometer. 

The maximum thermometer was a mercury thermometer. Its error, 
as far as I am aware, was not determined by direct comparison, but 
it seems to have been rather small, judging from its indications and 
the daily march of the temperature. When the temperature was below 
— 35" C., it could not be used. In such cases, and in the few other 
cases in Which it was not read, the highest reading of the dry thermo- 
meter has been taken as the maximum temperature. 

The series of daily extreme temperatures given in the Tables is 
thus not quite homogeneous, but they will give å fairly good represen- 
tation of the aperiodic range of the temperature of the air in the space 
of one day. 
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In their last horizontal row, the Tables give the monthly means for 
each alternate hour as the means of the respective vertical columns. 
The mean for the whole month is the mean of the numbers in the 
vertical column headed Mean, or of the numbers in the horizontal row 
of means. The three last columns contain the minimum and the maxi- 
mum temperatures of each day and their difference, and the last row 
the monthly means of these 3 columns. 

At the head of the Tables stand the year, the month, the name of 
the winter-station, the latitude 9, the longitude å, and the height of the 
thermometer above the sea or ice, h, in metres. 

Interpolated numbers in italics. 


63 


—" —————7000002 tm ae nn nn 


TEMPERATURE. 


1898—1902. No. 4.] 














"qq 01 yon. > 
re | bg — | ger— | ebor— | 11:11— |tgror— |95'01— |10'01— joror— jErroı— |igl'6 — Stor iLg'or— [Sg'o1— jøg'or— Leor— |, ug 
re g11— | etı— | go'E1— || g'E1— | F£ı— | gErl— | e€1— | ehı— | obr— | ov1— | o'br— | g'E1— | etı — | of1— | o'E1 — of 
ge brr— | E'E1— | &gsı— | stı— | o'E1— | ver— | ger— | of1— | wer— | wrr— I Lei— | oe1— | oftı — | Hzı — | E'E1— 6a 
ES | eg — | S€r— | 856 — | r€x— | gor- | &6 — | 88 — | Sg — | SB — I +6 — | 96 — | 96 — | +6 — | €6 — | 06 — ge 
PG 68 — | €P[-— | Y6'0r— || oo1— | E'01— | 46 — | #6 — | 16 — et 96 — | E'01— | P'rr— | &br— | oer— | E'11— Le 
Le 68 — | g'11— | Oror— ' Fır— | o1r— | 86 — | 96 — | 96 — | 26 — 96 — | zor— | Sor— | 86 — | So1r— | gor— | ge 
es 16 — | gpf— | E1'11— | L'o1— | o'11— | 8oı— | $6 — | E6 — | g6 — || 6'01— | gesı— | O'E1— | eEr— | ber1— | gri— cz 
o'G vg — | PEr— | gooi— | gor— | gor— | o11— | vor— | 001I— | 96 — | g6 — | 66 — | L'6 — | o0'01— | gg — | o 1 ı — be 
e's eor— | SEr— | Lo'gr— | Ger— | Ger— | GEr— | ger— | ger— | gıı— | wri— | gıı— | ger— | eor— | 6'11— | Hoi Ez 
or eg — | E'01— | gil — | E'01— | 86 — | LL — | ol — | 26 — | 89 — Lo —-|g9-— | 69 — | 69 — | PL — | gl — ze 
€9 rg — | tr [erg — | PL -|og—- | LL — | gl — | rg — | &g — rg — | g'01— | 96 — | 86 — | bFrr— | rs — | IE 
or ol — | o11— |geg — | 98 - | 89 — | eg — | vg — | SL — | OL — rl — | GL — | S'8 — ıL6 — | ror— | 66 — | os 

| 00I— | g01— | Szı— | O'TI— | goı— | oor— | #6 — | gg — | €6 — 61 
== = _ — on oD eo DF a T 
UOON yo! q8 q9 ut ye Ag 








oD WSS=U MLS QoL =y 'N ov gl = S eng ary 
'J99m3)d25 ‘SER 


'3JHNLVHYIdNIL 





|2ND. ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 





g'o1 | 0'91— | 9'95— | Foıe— ||Lofe— |6g'15— |gö'o5— |LE'61 — 96'gi— +E'61— | gl'61— |6r'15— ifgee— 1£6° "fe— 'go’te— joe bi be— | usow _ 
"ger | gg — | r61— | broi— | eer— | Pir | roı- 86 — | Sg — ‘ror || Sor— | geı— gér— | gr | ogr— | gli— of 
rds | oor— | rrLe— | Lrot— || g91— | obi— | gEr— | geı— | vtr— | L'øt— | g'El- | eSi1— | gSr— | ggı— | o1e— | rle— 62 
g'vr | ogi— | vfE— | 66'95— || HK ge— | ole— | gie— g'15 — | Sıe— | gte— | etre— | Plo— | t'6c— | Pre— | GEE— | o16— ge 
Leı | Sor— | 86e— | ı8te— | c6e— | I'ge— | bbe— | 5'61— | 0:61— | 6'03— ıı8— | Lee— | 6be— | 6Le— | E'98-— | g9e— Le 
gtr | 001 — | ofe— | gSor— | 6Ofe— | E'15— | E'LI— | PEI— | ger— | 1'E1— || osı— | ghiı— | #Sı— | 1gı — | igr— | gSı- 92 
o'g gl — | 9Sı— | SL'11— || G'S1— | ı 91 — | GEr— | Soı— | Gor— | o'01— || g6 — | 96 — | grı— | GSer— | E'11— | TIı- Se 
65 rg — | obr— f Lriiı— || Lıı— | err— | Loi— | Gor— | gor— | 86 — || S6 — | gor— | Ger— | 1'51— | gir— | g'EI — te 
VEI | 181— | SSe— | geliı— | Feı— | g'Er— | 1 tı— | bbr— | EE1— | Stı— | SSı— | 191 — | rıs— | E'E5æ— | Eiz— | gSc— te 
LS: | L'Er— | v6e— | EE-ee— | Ste— | See— | Lgr— | G'LI-- | 991 — | 6Lı— || ELı— | gos— | #Se— | L'6z— | E6e— | gle— ET 
L'b1 | ogr— | L'ge— | ES'gi— || ole— I 1980— | £'61— | gSı— | Elı— | S'GI — rLi— | &Lr— | gor— | E'L1— | E'L1— | 691 — IE 
L'L o1r— | L'gi— | PO'S1— Il Egı— | 6Sr— | gSr— | EGr— | 1'S1— | GEr— || S'Er— | 891 — | gor— | SLı— | SLı— | E-gr— oz 
rg rSi— | S'15— | 69'L1— | orgi— | 161 — | gLı— | ggı— | S'91— | 6'S1— 891 — | rLı— | ELı— | epgr— | 161 — | E61 — 61 
L'4 Ger— | elı— | 69°S1— || Elı— | ELlı— | 691— | O'SI — | gEr— | gEr— || 6'E1— | S'E1— | gEr— | L'gr— | oLı— | S'Li— gı 
L'S1 | 8Sı— | 6'0£— | 1L'16— || 691 — | rLi— | 191 — | 6'S1— | gor— | Fgı— || 6gr— | ESs— | E'95— | gge— | 1'16— | Gge— Lı 
£'11 | ogr— | E6e— | gire— | g6e— | 695— | ESe— | bie— | Gee— | 961 — | ofe— | Ste— | L'E5æ— | ESe— | SSe— | SIE — 91 
L'6 rSi— | gre— | Lgoe— | rSe— | £'61— | ore— | L'61— | Elı— | P'6r— || g61— | ggr— | 0'15— | 6'15— | Esve— | gre— på 
Gor | Etı- | gfe— I fg'g1— | rbe— | 1ee— | 6'15— | $'05— | 661 — | 6'g1r— ! E61 — | oSr— | E'S1— | L'S1— | rLı— | E'91— tr 
L'S rbr— | g6r— | 8691—  gli— | g'9r— | Elı— | P'S1— | ger— | SSı- || E'91— | oLlı— | ELi— | E'g1— | 6Lı— | 9'g1= Er 
L'6 oLı— | L'95— | grıes— | 161— | £'61— | L'gi— | Sgı— | P'6r— | S'05— | Ere— | 6'15— | Les— | vee— | Gbe— | g'St— EI 
I'g 191— | ove— | oL'15— || Sbe— | 6'15— | Ses— | 6'15— | E'15— | Gee— || g'Ez— | E'E5— | E'bz— | 961— | SLı— | E'L1— 11 
L'E S'91— | &'05— | 19'L1— | rrgı— | rLı— | SLı— | ELı— | S'Li— | 961— 161— | S'61— | Sgr— | SLı— | SSr— | Erı OI 
96 0'01— | 9'61— | E6'b1— || ger— | S'Or— | rıı— | E'Pr— | GEr— | gtı— | Ger— | S'S1— | SLı— | 6Lı— | E'g1i— | b'gr— 6 
rıı | #9ı1— | SLe— | gtee— | £'61— | $'15— | Sze— Lrow— | Egr— | F61— | E'05— | bos— | E'bz— | Soe— | 1'Le— | gile— 8 
Ler | gfe— | Sof— | 16'0£— || E'ge— | gue— | Sge— | gSe— | 992 — | Lge— | 1ge— | vot— | gre— | 99E— | 09f- | E'SE— L 
Err | S€e— | grE— | egof— | 1 set— | rSE— | ref— | SLe— | L'Le— | Sge— | 6Le— | Ege— | SıE— | G'16— | E1E— | GoE— 9 
cg goe— | 1r6e— | ¢LSse— | P'6z— | ELe— | Gbe— | 6'E5— | Ste— | FEc— | Eee— | oge— | toe— | S'ge— | HLe— | gSe— G 
Ger | E'fz— | o'9f— | grof— ) Lge— | Lg9e— | 1ge— vwile— | SSe— | SSe— | Ege— | oSE— | ESE— | S'98— I S:QE— | HQE— + 
orr | S'Lö— | Sge— | SoSE— wof— | 1SE— | 1HE— | 00&— | QoE— | 6'58— || L:zE— ı GbE— | EgE— | bige— | SgE— | L-ge— € 
oor | 065— | MRg— | Og'SE— | SLE— | E9E— | E'QE— | SHE— | E'vE— gié— | S€€— | ESe— | Ege— | EgeE— | S'ge— | E'gE— G 
1'6 6Le— | oLE— | s6'EE — | CLE— | Sof— | ESE— | tet Ki SıE— | bot— | bIE— | gre— | E:SE— | oe SE— | EEE-- | g'EE— I 
| 
I 
adusy | 'xew "UN UEIN | PIAL 49 | yt | yz uon yor u8 q9 yt qe Aeq 
| 











oD wss=y "Mie =""% N 6e,9l = 4 pioljauasy 
THÅV 0061 





TEMPERATURE. 














€6 | g€ — | Ger— | Seg — 696 — |øL'g — lofL — |E59 — 609 — |Lb'g — ||SS9 — |69'L — 658g — i|bg'6 — ;bl'or— |EL'01— | uesw 
99 160 LS — | €€'1 — 9'0 go — | 90 oo ro— |eı — re — | or — | $1 — | gz — |Sft —|ov — IE 
fir 9] 86 — I IIgs — | Le -—|Se—- | #1 — | oe — | Sr — | Hr — | oo re — | rh — | øl — | 86 — | OL — og 
ttı | 10 Eerı— | ESS — | oS — | rv — | 86 — | 66 — | Ee — | ge — | ro og — | 09 — | gg — | o'21— | PEI— 6c 
Lor | or — | L'11— [Sog — | L'11— | L'or— | gl — | oS — | gS — | Sg — | GE — | 6S — | EL — | +6 — | Prrr— | HII— gz 
9'11 | or — | ger— |SSL — : gor— | 16 — | GL — | 6% — | rb — | HE — | gE — | 19 — | gl — | L'g — | osı— | ger— Le 
vLr | ov — | ge@g— | s1'E1— | PE gıı- | gS — | el — | 06 — | T'11— || Lei— | vEr— | eor— | wor— | eor— | S'0E — 98 
Soı | gt — | E'15— | 1g't1— | zgı— | SEr— | g6 — | 66 — | &6 — | 6g — | vıı— | HEI— | rerI— | ogi— | Jyoz— , 961— Se 
om | SQ — | SLi— | 66e1— | SLı— | olı— | of1— | 86 — | Og — | grı— || Fıı | zzı— | eer— | ger— | rer— | P'SI— ve 
6'11 | oS — | 691— | $36 — | GSi— | 6'S1— | erx— | ert1— | gg — | ol — | 6L — gl — EL — | og — | og — | 09 — ce 
901 | es — | g'S1— | E001— | gl — | og — | og — | og — | eg — | og — |! €6 — | v'11— | 66 — | ger— | yhı— | gSı- cu 
96 st — | r'vr— | Logor— || re1— | oer1— | goı— | gor— | 06 — | Eg — || 96 — | g'or— | gor— | d'11— | E'11— | Sıı- IE 
Ss €6 — | gvi— | E6'11— || grr— | gor— | o'11— | 6'11— | gri— | rir— | 66 — | grrı— | s€r— | E'br— | I'Pr— | rer— | oz 
Lior | Lo — | rıı- | S66 — || Hıı— | oor— | LL — | OG — | 6e — | Ge — | LE — | VE — | es — | PE — | SE — | GSE — 61 
FL so — | gl — |o6€E — I re — | Pr — | Pr — | rr — | o1 —|9+ — | VG — | oF — | PG — | Leg — | OS — | QO — gr 
o's st — | $6 — | Ego — I oL — | 09 — | 89 — | 19 — | 59 — | Qo — | 69 — | HL — | FL — | 9L — | PL — | ol — Li 
9S ıgo— | 29 — | Fre — 91 —|gxr — | BE — | EE — | SE — | ge — 91 
09 eo — | 89 — | LYE — Sr - |97 — |9t — | 89 —| or — | be — | SI 
ra | 6e — | €'11— | sus — eg — | PS — | oL — | EL — | bg — | 06 -| #ı 
geı | ob — | b'gi— | Erıı- L6 — | L6 — | ger— | S'S1— | glı- | F'Lr— Er 
Lr | 89 — | Soe— | Hreı— gıı- | rtı | ger— | Pgı- | gli— | 9'GI— eI 
oor | og — | ogr— | PL'E1— oeI— | gzi— | Ser— | gor— | gli— | oSi1— I I 
€or | Le — | o'E1— | ogg — 99 — | øl — | 6L — | gg — | L6 — | gor— Or 
86 zo — | oor— | gos — | ee — | EG ~ | 09 — | rg — | £9 — | VQ — 6 
99 €'0 e9 — | EGP — go — | OG — | PG — | OG — | ıS — | SE — | g 
o's Ge— | SL — jf rot — GE — 1 St — LP — | EG — | Lv — | og — L 
6'g ee — | eıı- | LES — ge — | ov — | eS — | gl — | s'11— | Sg — | 9 
rg or — | 19 — | LEE — ge — | ge - I|se — | LE — | oF — | Pt — G 
6S 9+ — | Sor— | 959 — 19 — |89 — | 8L — | PL —! gl — | 6 — b 
96 oL — | S'91— | gL'11— 86 — | gor— | e€1— | o'S1— | g'S1— | S'91— € 
89 gor— | gLı— | 8e9Sı— treı— | otı— | E'S1— | 6'91— | PLi—- | gLı— e 
6'E 6e1— | gor— | 66'v1— E'S1— | ger— | 6'S1— | 8Sı | eSı | Stı— I 
JJ Å I | 
adusy | 'xew "ur UTIYN | IPA yor q8 49 ut ye UOON yor 48 u9 u? ge eq 


cee —— a m nn 





1898—1902. No.4.] 


od USS =% mM,?ot8 = N 66 HL = å "pioljaunsy 





[2ND. ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 





log’ ı ETT 
vb ı IL 
| fo | ort 
6'0 9'0 
g'E | g'I 
vg | SL 
el 188 
fz | re 
L's eo 
I'l o'I 
eı ot 
&'0— €-o— 
G'1 Er 
Ce g'z 
gil 9'1 
0'0 Ake) 
Z'0 or! 
g'0 8'0 
go g'0 
91 o'z 
g'I ot 
L'o— | go 
go— | go 
L'o | IE 
&'I L'o 
| g'0 | vo 
I'l eı 





re eg 
ek OL 
| 6 te 
gt Ez 
GE 9r 
eS es 
L'g | &g 
es | es 
vo log 
61 | Iz 
ze | æg 
€'1 | Ler 
be 1'9 
L'z te 
oz I'S 
9'0 | €'0 
ı ol g'1 
| T'I | 61 
| er | So 
ge 1 SE 
| ge et 
| ge | L'o 
cz ı 80 
| 1 f oe 
te | te 
L'e oz 
| €'1 | o'r 
g'0— 

. gr 
DE 
| O'I 

| 
| ae 





fore 
og 


o's 


uooN 


|S6'ı 
I6r 


9'I 
Pr 
ee 
&'OI 
19 
g's 
ee 
o'z 
9'0 
I'I 
o's 
IE 
ro 


yol 





GI 








oJ 


‘ounf ‘0061 


o°8 = 7 'N Oe ol = & ‘psrofjouarzy 


TEMPERATURE. 


1898-1902. No. 4.) 


1f°e 'f6-e leS-E ie 61°+ pr |! oF -€ vo’ IvSe ISt-e leg:r |Po's | ueow 














I I 

gil | ws 1'e | te | of 9's | #2 gı coe gı el orl IE 
el 61 o'E g't GE 9'z | å to o's g'1 o's ot og 
ee | Lt vs gr | eg og i og ov oy re er 6-0 62 
Gr 66 Se te | rt 6+ i gt ge ov! Sı 0'0 So ge 
gı vr Se og | bE ee AT a oe oe ol o'I o'r Le 
91 L'1 g'1 ET | 6'E 6'E re oe S-o &'0 E'0— L*1 ge 
L'e ‘+ $9 | zg 16 1'6 | og zy g'E r£ br 61 Se 
L’e rs gL | £'9 Lt L’e SE Gp re gt o's te te 
of L'1 o'g | 9'g | gt ve 6 1 Be ge os ge oe te 
re gr E'9 r9 EL so ve g'£ er ge er el ze 
EZ r$ 6° | rs 99 | gt | GE g'I r£ o'I co I'r IE 
te oe ee | Sz ı ve | of | SE L'9 pb ge te II og 

| II oe rı or ee ‚se Se got gl oL ro— Sso— 

| 6'0 6'1 re 6" GE S9 €°S | SE ce 9'E ef 6° 

9'e gl ef gf Les | ge 6'£ GE ae ge o's ze 

| et of re ge | oS 6°€ 6'£ Se L'E e'9 I'v 89 
Et 9'z gt 6'0 Oz og oP 6r &'I 9'0 9'0 L'o 

| eı go | v1 €-1 te L’e oz EE of or oz gı 

ee Gp 19 | 69 PL | rl 92 €'1 Lo— Yo— | To 0'0 
oo Io | rı | O'I | gz | o's L’ı Sı &'I 9'0 L'o O'T 
o'I or oe 61 g'I &E'I Sı o'I eı go orl eı 

£'0 ro 90 g'0 €£'0 go gI g'1 g'I ge oS EL 

| SL eg EV o's L'S | o'> g'f Le L'e wl G1 L'1 

| fo ge ‚LS Se | ge EE 6'1 G'1 g'0 g'0 6'0 6'0 

| Sı 91 61 Se Te | Ler Iz 9% go gı br g'0 

| II go eı vi | Se gt L'E ge 6'£ Er gy vb 
er ct I's re | fr 6'1 g'£ 6'£ ee 9'E 9'E 9'v 
Lt Ez 1's 99 ol SL gr te eı tı So go 
£'1 L'S so IL 6'L og 1‘? of 6e oe oe 1°s 
61 €°r oS €'9 L'S gt et ge 6'£ g'I 9'0 ro 
91 61 ee 9°S 19 6'L 95 6+r + 
PIN yo! | 











a wSss=y MB =Y N 66 ol = 6 ‘paofjouaezy 
‘Ataf “0061 





[2ND. ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 


‘XBW 


oJ 


ISL‘ IS6+  |Eg+ E6E 


et 
8'8 
E+ 


wss = y mM, te = 7 "N 6e,9l = å "pioljauaey 
‘ynbny ‘O06! 





"138 % 381, 





TEMPERATURE. 


1898—1902. No. 4.] 


a —— — = ———— sk 


| gg — | rEr— | s6'01— |s9'11— |Pb'rr— |ob'11— Igf'11— |9r'11— [18-01 — 





Sg — | S'E1— | Sr'11— 
6L — | g'E1— | oL'01— 
gor— | O'Z[— | o9'E1— 


o'1I— | 1S1— | zetı — 
oer— | I'S1I— | of €1— 
€6 — | GEr— | P6'II— 
eg — | EE1— | troı— 
eg — | E'e1— | of'or — 
o'01— | 1'Pr— | Eg'11— 
Lg — | S'01— | 066 — | 
06 — | E'11— | G1'01— 
eg — | E'51— | ges — 
aq — | OL — | 99 — 


ey | wm | dey | PA | yer 





1L‘o1— 


I'01 — 
9'EI — 
6'vI1— 
geı— 
Seı— 
YıIı— 
r6 — 
L’II— 
S'I I — 
96 — 
66 — 
6L — 
PL — 


le y9 [st ye con 


"ABM 19pun yQlI 09 il 





Cgo1— l1t'or— ‘ghor— sro 98'01— | up 
66 — | gg — | L6 — | 06 — E'11— of 
cor— | cor— | 98 — | 6'01— | gui— 6c 
| Grri— | o'E1— | L'br— | eSsı— | 6'E1— ge 
| 051 — | rSr— | rhr— | 9'Er— | EEr— Le 
Ler— | €€1— | GEr— | erı— | 1SIı- ge 
G'11— | E'11— | gri— | gor— | SoI— Se 
E:01— | s'01— | L'6 — | 06 — | 16 — te 
osı— | g6 — | CE'01— | 6'01— | Fıı— Er 
| Loı— | rıı- | S'11— | E'11— | groor— er 
| 86 — | sot— | ror— | 96 — | T0I— IE 
e6 — | 06 — | 86 — | 96 — | E'01— ov 
eg — | Lo — | 89 — | L'g — | EL — 61 
v9 — | €9 +— gs — | LS — | €9 — | gl 
"| u9 ur ye keq 





oJ 


wu GG = 


y 


"M ov (98 = 


Y ‘N OY OL 


."49m3)d25 0061 


= & 


YO 0) ggT 'pioljaseen) 








> 
es 2. Å 6'E1— | Suse 
f'05— s— | ıLL 
: 991 | e83— | 1— ||Eæ' 
5 gor | 19 — 483 | 8650 - , &'g1— joglı— 
fa €€ el — | Sgr QI'S1— | 6be— | e'Se - |99'LI— 69'L 1 
(& . 1‘or— | ¥ — | og'e1— €te— | & — | vee — — jog'Lı— "PE" 
æ ıL SL 61 — o'g Er— | Ss: L'vø— vE'LT— 
re 1— | Fre 18:L1— || 6'91— eg lır _|e S'ge— | 1 ovLi— |98' 
< I g'6 & oT 691 — L'L 9"06 — E: I gE— -—— 19 Li— 6: 
. g'6 — | Be res— | + L’91 — — | $6 61 — . €°gz— |r6Lı— 198" 
Q 86 — e— | SLL 61— | €6 S'91— — | or ıLı— || o Sle— | ES gg'L1— |S9'L 
z err | LE 9°61 — I— | ete— ı— | L'6r olLr— | SLı- reı— S1— | 06 Se— | &oe— Li Ipb-L1— 
Q, re is _ 6-41 — gett ger ove— | ree— for — a S'gi— 1E1— | 6E1— Lg — co — 6-be— | Lee | wow 
I'L ST g'sI — ‘sb 6+ — | I'PI— | 6 — | &eo— . s— | 1fe— g'gI— | Å — | PS1— | & — | 6Ll — | & — ie 
99 — SL'6 1— | € E1— . rig— L’£e— gr— | L gI— ; g— 
ES ; L’&ı — 9° Er — , I'G1 — ros— & 6' gI — . L'g1— of 
. — . 9 —— 6'E I — I’ & £- te — $: I gI— L'g1 — 

. L'6 OG — | €8 — eS’o1— || 9. VL — |S I'II— ‘or— | PSI— gi— | ELı— ve— | SE rgi— | & 66 
= g'S1 ae — | ger— erg — Eg — +6 — bed 66 — re — | 9 — 6'S1— olı vr — a Eee 2817 ge 
& 99 roe. 1 Le — gel — | el _ gr == Be — 98 _ > — 66 _ gr — Get _ 9:61 — Ger €'01 — tee Le 
= AP +-61— bee pode | rıı- el — LL — So _ IE _ 22 — cor rh — | AA | OG — 02 Ler rad 
e 9°61 Se— | eres | L'Se— — | Sex 9—|L El er — Ger — — | &er— S$ — | ES 6 

, © GG — 195 — EZ — : O'I CSc — L- — Leer — 9 — LE _ > — 98 e’sı — 4 E*I I — — te 
> 0'06 — gles— | e— | ere 95— | g's ber— | 6 LS — — | 289 €r— | g r'11— 
> 9 o's SSe— | 6+ ebeo— | € — | TIeE— g’Se— | L'te Pr— || 6 99 — 2 eo — g'or— | Fo Ez 
tz) G: &E — inp ‘ce — . ve — . 618 — — ‘be 91— . 88 — . vo — Im 
>= an I°gI— 9 gg te — SSe— | gre— 1'E5— | 6'0 rıs— å © etc — vgr— 108 — gl — 96 VL — es 
as E'SI— ove gore — | oee— Bree ı Bte— | 8 e— | TIE oe ore — ee 6'16 6'15— | rbe— L'01— Te 
Z, s |s8l- &'05— | sE'gI — 6'56— | gt gee— ee L’o&— Ie— || Fre— Is— | gee vie | E-15— I'SE— ae 
= oe o1— 6ze— | 69°61 vor — et giie— Den rt — ors— 612 9 fe — Ler. | 688 — Ehe goer— 61 
; . 296 — — i] + SI . "16 — . r ee — | — | 8'2E— — | & “ve — . 81 
Q O'EE — 98 gre gı- | 061— 123 — 6'vr—- | oe p- ve— | 6 L-ve— 
. Eos — oc . gi— 008 — B'1E — EE . 16 — . | 0'66— Lı 
>> $ L e-gi— 98 EL + I'Is— L'g1 — L'g1 IE . | ote — . | 6'15 — te — 
gs | & L‘Se— e— || g'te ree— | PE 861 — | & — | ggı- g'15— | 0'05 — ere— © | Seo gI 
. — * — . — — $- CE G- ' &e'gE — . rec — 
en I'O01 ce I'ge— 95 IE — LS 1 6'Ee — . e Lee— 18 gos— gI— | G:6 | 08— | . 9986 — G 
9'91 — elon — e— | 6 a be — . L’ee— 661 — I — . | I°gr-— . Eeres— I 
L*€ L:oe— 95 . | ee — . 1S6— 9'E5 — I . gli— | > P'Lr— + 
grı — or g'Se— | 6 1'€e—- 9'Se— i 8 goes . | gr — gıe— T 
e 91 — oz — . Lz— LIe— G- ges— , L61 — &-Iı— 
| er ER fer | 8691 - bye | Ear | vår EET en S'se— | Eos Sec— | gre 661 | Sor | ere cn 
. zIı— . 191 — —!¢ "61 — . ‘oe — | & — 61 — — | &be— — |S *15— 
o's o'fe — 91 G'G Lr— | L: g61— | ¢ €-fe— I L'o & VE G'Ss— I I 
| L'€ I'o1r— | 1'S1 Le'g1 — 1— | &S1— Li— |¢ C'61 — i ES — e— | rre—- | e— 1 GE Ehe 
. — 6'€ 1 — I . gI— . &'61 — 106 — & . E — . o 
| 96 — efr— 99'E1 — or 6'&1 — ber S61— oT +Lı— Foe — oe 6'Le — TET | Los— ner 6 
— 9981— || 181 | ofr gr— Sr | Gur | sl vor |910— | sos elem | rte oe 
_ I I — Cry o'£1 — ee Oo'£ 1 — ; I — GS 1 — 91— S'g1 — E61 — | 1:0 se — 8 
due y xB 1 == — 6'01 — | 6 I — L'€1 — EI — | ©€r— Y'Sr— , S'GI | 091— | Ger | &LI— L 
W "Ul | or— | L'or gti | L ogr— | I — | LS1— | § S1— | E'S1— 9 
usw || - _ — | roı— zı— | 6'11 IE5— | OE | E'S1— S 
IPIK g'or— -len- | c— I gt I — 
Ye! 48 =======—-- g'01 — | por gi GL. 116 — ¥ 
49 gr ===> == rT FON | Gr E11 : 
us noon | — ze . | 611 — I 
| | q ae p 
_ sq 








— 





87 


TEMPERATURE. 





1898 — 1902. No. 4.] 


rg | gee— ' L'08— | SelLe— 'ırle— 'Sg'or— Lg’ 96 — 6g" ge— 6rle— 't€-Le— jeg’Le— 'grleæ ‘oelLe— vl:lLze— sole ,90L5— | weaw 
€€r1 ' L'6 — , ofe— | geSi— | ote— | #61 — | Pgı— : LLı— | CLI— | 991— I Orr — | rzı— | S'11— | te1— i Par— | vor— of 
geı | 26 — | oze— | etE1— gor— | gor— | 6'11— | Fıı— | 6'11— | ror— | 66 — | Gor— | ger— : Lgi— , 008 — | o-ze— 62 
eor | L'gI — | 6ge— | gS'reæ— | gıe— | S'61— | Fos— | 9'05 — | gee— | 6te— || PLE— | E'Lz— | 6ge— | oge— . bgze— | rg9e — ge 
tg obe—  wzt— | 6E:65— || oge— | Hr Se— HSe— | ele— | oge— | I'06æ— wIE— | o78— gıt— . Prt— gif— | git— Le 
Zor | 6'15— | re€— | SSLe— b'ot— | E'1€— | 165— | S'95— . S'gs— | 89. — | V'go— | etz— L'te— gSe— ble , Sge— 9z 
ws | ere—  g6e— | Sele— gge— | b6e— 96z— Sge— t'o9z— | vle— | oge— oge— | tle— ggs— ' toz— | b:Sz— Gz 
es eve— | b6e— | ggue— | bSe— | FSe— | gSe— | 195 — | H'EQSE— | P'9ge — rle— ggz— S'or— . Hez— | toz— 262 — te 
98 9:18 — | eof— | 9L’Le— , wge— | tge—  bor—  GSle- | zge— | rre— | roe— zot— | E'65— Hdigz— Lie— ıre— Ez 
g'6 g'15— | b'1&— | 6L'98 — | pEe— | See— | L'Er— | 6Se— 6'95— | S'95— | gle bla toz— ggo— FIE— FIE— ze 
vg o' be — | bef— | €0'0£ — rıe— | L'ge— | P'6z— | &'0E— | 1'16— | L'0E— | G-1E— | LıE— QIE— tet 692 — ofe— | Iz 
gr | sof— | o'SE— | 95 sE— Å L'08— | L'16— , GoE— , o66— drei | guE— i weE— gQEE— Løe Gee— Lte— | FE os 
ol ege— 'eSt— | SPEE— HrE— | FPE— | erve— | ct€— SEE | ree" ore OPE re te HE | $16— | 61 
vg | Gle— | EQE— | s6EE— Pot— | PETE — | VEE— | ge€— GeE— CrE— | ESE—  PSE— LSE—  Bot— gEE— | 9:67 — | gI 
+6 | 097— | bSE— | to'st — T vse— | oFE— | I'SE— | Hle— PH ge— | 62€ — | g'EE— geE— ree— get— tt | g6e— Li 
LS : Lge— | wrE— | 16°16 — | L6e— | f:68æ— | roe— 1 L'0E — | 9'186— ı g'ret — PPE— | PPE— Gut— tet tat tz  9I 
16 | gte— L'et— | 6L'06— * gut— | HeEE— | eeE— | Eeri— , tee | ogt— wre vat— vala Lzt— HtSe—- 6Ce— | Sr 
Lg 1 9te— | Eerrt— I Lrle— | rre— | Lge— | #92 — | r1E— +o€— | zo€— | Ege—  r98— tlze—-— goz— ' Fle— : Hoz— ti 
SL 1 Goe— | P'go— | SSte— | oSe— | HEe— | gee— | tge— | ogs— Lioe— | Sge— | Lite— Gie— , 6'15— gez— | 6ze— , (Er 
IS g'18— . 6oe— | 1bPbe— || gts— | L'Eo— | bro— | go tre— gbe— | tbe— rez— ' 187 —- wEe— ' bbe— | 998 — | Lge— | zı 
Qir | gec— ' wrE— | Eige— || gSe— | LSe— | boe— | 6Se—  LSe— | gge— || SLle- 162— | E'0£— ' giE— HEi— | PPE— II 
o'g E6e — | a8 - S6'EE— | SSE— | 19E— | BQE— | Pet — | LEE — | BLE— | ere— | 6ce— | L'16— | bof — | rıEe— | L'e£ — OI 
89 | e6e— | ogt— | Eg tE— | gei— | oc€— | GeE— GSE— gSE— | PSE— | HSE— gSE— | PSE— . P'SE— I oge— g'St— 6 
gr  L:1€— | S'Q9e— | SL'PE— || S'9E— | gSE— | 095 — | gst— * rse— | o'SE — | L'PE—  gee— | g'EE— ; g'EE— | pee— | GEE— 8 
9'g gre— | F'EE— | gret— || PEE— | rEC— | rEE— | gee— , &et— GiIe— | ocE— zei | g'1E— | g'1E— | er1€— | got— L 
E'g 9'15— | 6:65— | ırLe— || 665— | 66e— | 6'ge— | g'ge— | E'g5— | ogs — | 6'Le — | Lge— | 6Se—  1%8— | gte— | Lıe— | 9 
6'g gor— | L'61— | Sg trı— L'61— | o'gı— | L'g1— | g'$1— | o'SI— | &+1— | G'br— | rbr— | Ger— | Lei — | Seı— | O'EI — G 
o'L gor— | glr— | Po'ti— | Gir— | owr— | Eeı— | Ger— | g’sı— | €€1— | HEI- | opr— | bor— | E'S1— |, L'S1— | Eg9ı — v 
eer | 891 — , Fge— | gore— | E91— | 691— | 6Lı— | L’gi— | L'61— | P'o5— | 9g'15— | ree— , E'Ec— | 6be— | ESe— | gSe— € 
GE | goe— | Lof— | E6-ge— || 6'95— | E-Le— | ggs— | Ege— | oof€— | vof— | 66z— . S6e— , 6'ge— | G‘gz— ' ©6e— | E'68— E 
gr | Ste — | €'65— | ıSLe— | fge— | 6ge— | E6e— | 2ge— | 1 "98 — | L'Sv — I'ge— | gSe— | 6-ge— | Sge— | g'Le— | Lge— | I 
—_—— == | == Jj - —_ li _ TE | _ mr - BE BE T 1 77 —_— EE _ | ~ ; — T= u —=3= 
aduey | 'xeW "UN uvdyy IPIW qo! u8 u9 yt | yz UOON qol u8 Y9 q? ye Aeq 








oD USES = y "M,0V.,88 =y 'N 6b ol = & ‘pioljasery 








[2ND. ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 


rg | S6e— | g'LE— 

















61° bE — "gr vE— ILgEE— |grrei— |6E'VE— 99" vE— 'gE'PE— gr #E— 116'EE— [EEHE— [bg EE— so VE— |16€6— | usa 





eg E'rE— | H'ot— | err6e— | oob— | Hot— | L6E- | 96E— | b'or— | 6gt— | S‘gE— | OgE— | SgE— | s'LE— | egE— | I 6E— 1€ 
ıL B'Et— | E6E— | SL'gE— || h'geæ— | SSE— | SEE— | SSE— | 9SE— | 1SE— | SgE— | gLE— | boF— | SLE— | E'geE— | 1:6£— og 
bor | o1€— | rır — | L6EQE— || HHE— | 1I'EE— | geE— | oEEæ— | 66E— | b'gE— | ege— | 1:66— | b'ot— | HgE— | P'6E— | Fır — 6e 
eL ete— | F'ob— | goLe— | vob— | vor— | Hrot— | H6E— | rLE— | SLE— | 09E8— | ESE— | S'9E— | oLE— | PSE— | 698 — ge 
ge oge— | gor— | SS6E— || FgE— | 6'gE— | HQE— | rot | 86E— | L6E— | 668 — | Sort— | gor— | Hor— | 66E— | 9g'gtE— Le 
6% L'LE— | gev— | S1:66— | b'gEæ— | Egt— | 1gE— | Fgt— | 166 — | 1°6E— 166 — | 16E— | P'6E— | 66E— | cror— | Loot— ge 
L'€ g'6£— | S'Ebæ— | 06 ı$ — || grrb— | birP— | P'EP— | Ser— | Her— | beb— || QiIb— | gır— | Eıt— | vor— | G'ov— | Ser— Se 
9+ gıd— | POP— | 61er — | Ber | EEP— | Her | ver | weh— | Ver | Ger— | G'EP— | E'yb—- | Err— | G'SP— | VEP— ve 
I'v Liiv— | gSb— | 6S'EP— | gSst— | F'SP— | grr— | Ter— | Heb— | OfF— | Her | LEV— | GEP— | oEb— | cEv— | VEP— Er 
ge rır | 6'bb— | c6'cr— | L'Eb— | ger— | S'Eb— | Sır — | vev— | Heb— | Eer— | gır— | Ler— | PEP— | o-bo— | Srr— ce 
GE Sır— | oSb— I LSEP— | 0S$— | PEP— | byrd | HHH— | gb | Err— || Ler— | Her | SEr— | oeb— | 6'1b— | 0er IG 
oe oeb— | oby— | vE:EP— | rer— | vEb— | oEP— | PEP— | Ler— | Ger— | GEP— | PEP— | GEV— | PEP— | GEV— | G'EP— oe 
Iz ger— | Grr— | 66:EP— | PEP— | PEP— | stræ— | SEV— | gEr— | grr— || G'bb— | ShHr— | SHH— | opp | G'EV— | or — 61 
9% oor— | ghr— | ErEb— || bb | bpbw— | Err— | HHO | ob | E-EP— | ter— | Sır — | oehb— | vor | Scer— | ser — gi 
€'11 | €6e— | gov— | 6eLE— || gov— | F6E— | SLE— | HLE— | 1'gE— | glE— || oLE— | eSE— | eLE— | V'SEæ— | oLE— | 6'VE— Li 
161 | ogr— | rLEe— | toqe— | GIE— | GeE— | o1E— | See | E1E€— | E6E— | r9e— | 6'E5— | Ere— | 6'05— | 6'g1— | Fgı— 91 
Sor | oLı— | S'Le— | etrgı — | rgi— |#Lı— | Pgı- | egr— | r'gr— | SLi— | PLli— | Pgı— | glı— | gli— | L'61— | bee— S1 
vir | ove— | VSE— | S9'0E-— | Fre— | L'95— | E'g5— | GOE— | 9'06— | 1'06— | S'1&— | e1E— | o1E— | PSE— | gEE— | GEE— pr 
oor | HEs— | HEE— | Le-of— | HEE— | Here | HIE— | HEE— | g'1E— | gr€— || S'1E— | 1'05— | gge— | €-Le— | 1:95— | 9Se— €1 
9° g'o5— | toe— | ggte— | 6re— | bve— | P'9z— | Ste— | Lee— | gee— | 9'15— | Sıe— | Lee— | gbe— | LSe— | gSe— EI 
ror | oSe— | I9E— | sE':0E — | PSe— | bSe— | PLa— |! b6e— | L'18— | beE— || 6'18— | GoE— | L'16— | g'1E— | eSE— | gse— II 
6't g'6z— | L'PE— | oh EE— ; VEE— | OEE— | cEE— § SEE— | bzE— | Lei— || 966— | SEE— | gvE— | L'VE— | g'PE— | g'EE— OL 
9'6 o're— | gEE— | corE— | gEt— | L'et— | te&— | PEE— | rEE— | SEE— || HIE— | HeE— | croE— | g’Se— | oLe— | Lge— 6 
6°6 eSe— | rS€&— | E0'gt— | ge — | Lg9e— | wee— | PEE— | LEE— | 1SE— 1 eSE— | HEE— | EPE— | E'1E— | GoE— | GeE— 8 
eg oLe— | o'EE— | Soıt— : E65—  Ege— | H6E— | ge€— | geE— | o1f— i got— | gıe— | ese— | gıc— | beE— | Hoc— L 
€-g eSe— | SEE— | ggroE— eof— | +6e— | Lof— | boe— | L:zE— | g'ot — | bot— | s'EC— | SEE— | beE— | bIE— | ble— 9 
IL 098 — | 1 EE — | . G'1E— | be€— | HıE— | Hei | g'ut— Ss 
6'L LSe— | 9'EE — | | o'1€— | riE— , gee— | goc— | L'6z— + 
gLı | Sıı— | E6e— i | L'18— | ggı— | g'S1— | &bi— | FEI — € 
rıe | 66 — | o1e— ozı— | ttIe— | rıe— | SSe— | L'95— e 
oer | HLı— | b6e— cot — | L’Le— | LLe— | tee— | ote— I 

— - da= === == == | == - 

a3uey Xe uly UBIN | IPI yo! a8 q9 yt qe ! uooN yo! 48 eg yr ye seq 

od uss=y ‘mM or 98 = 7 'N OF 9. = & pioljseeg 


~19qW399q 0061 


89 


TEMPERATURE. 





_  6'EE— Eerr— 06'gt — |gL'gE— SPrgt— Eo6E— 196£— |g6'gE— !90'6E— ı BE'65— gl-gE— 'g6'gt— |15'9E— 116'g&— |zS-gé — | uey 
g'Ez— | L’9E— | goee— || HıE— | zeet— . gre— | L'9t— | gSE— I S'9E— oSE— | LSE— | S'9E— | #Se— | bLe— | 6:65 — IE 
L'IQ— | ErE— | SL'Lö— || g'os— | Lge— | gle— | r6e— | Lle-— woer— giE— ege— | b6z— | gte— | ole— | Se— of 
Lig | e6e— | g1:05— || +-6e— | wSe— . get— | P'ot— Hot—  Sof— g6e— 66e— | tor— | 6'6e— | ge—E— | g btE— 6e 
Ste— | egt— | bg ve— || FHE— | gof— HLE— | egE— | rgE— | wLE— || gLE—  L'EE— | oGE— | EPE— | oge— | oLe— ge 
gte— | Sgt— | Le6e— || blLe— i E'0£— | 79e— | L'95— ' ¢Se— | gt5— | bor— | Sle— | got— | rte— | PSE— | 6'9E — Le 
gxe— | cor— | of-gf— || rge— | 165— | s6e— | HgE— | S6E- | eor— | 665— | tge— | SLE- | HLE— | HyE— | 64E—| oe 
GEE— | glE— | gESE— | GEE— | wrE— Gre— | rSE— | GHVE— | GSE— | 6SE— | 6SE— | GSE— | 19E— | HSE— | E9E— ce 
Sge— | Geb— | Eo gE— || 6'98— | WLE— | e-gE— | GLE— | gLE— | eLE— | PLE— | bge— | tb gE— | L'gE— | ggeæ— | P'6E— te 
oor— | Pily— | Estr— | Hot— | FrP | Gev— | HEP— | ESP— | HOK— | 994 — | HLH— | ELr— | OEH— | L'GP— | Sor— te 
e6eE— | o'gbæ— | oo'SP— | 694 — | g'6E— | eer— | ogr— | FLr— err— 1 Lib— | bb | SSt— | ESH— | Hot | HSH— ce 
gor— | P'SP— | Ertt— VSP— | rSt— | eSb— | SPP Byr | Het der | esy— | vır | vıt— | o1tr— | PrP— IE 
0'6E— | erS— | ve->— | gor— | S6E— V6E— | VEE | Hor— | ger- | esp— | olr— | 6Lb— | 6gr— | Hos— | H'oS— | or 
#St— | p[G— | 9969 — | H1S— | HIS-. His | 605— | LoS— | #oS— || L6r— | 005— , gSb— | Hgr— | Hgh— | HL | 61 
6'Ev— | Pily— | SL'SP— | HLrI—  Ply—- oSt— | Sot— | Sor— | LSt— | rst— PSP— | PSP— | gb | PSP | EPP gı 
E6E— | 654 — | Se-Eb— || bb | est | PEP— | PSP— | L'SP— | S'PP— || osb | Hır— ' LOE— | HEr— | birb— | Sor— LI 
Sor— | ogr— | Eest— | git— | Ver | PEP— | oft | G'ob— | PLY— 1 der | uor— | SLP— | for | GOP— | Lit 91 
ger— | 6L+— | orLt— | gle— | biLlb— | biLP— | SLr— | GLE— | giLb— | rLr— | 6Ld— | PLP— | zer— | Sor— | HLr— S1 
o'6E— | S'gr— | oo tr — | rot— | P6OE— | arb | HLr— | HLr— | Sgr— 1 Sgb- gor-— | HSP— | HhH— | LEP— | rEP— br 
oLE— | Ler— | Ee1b— || Seb— | S'ub— | L'ub— | Ser— | Seb— | w1b— | rır— | Lot— | ver— | O'geE— | 66E—  +Le— €1 
vEE— | cob— | 996€ — | P'6OE— | vor— | o'ob— | 6°6E— | o'oh— | L6E— || 66E— | 6°6E— | s'0v — | g6E— | S6E— | r6€8— SI 
eLEe— | 004 — | gE'gtE— | 6'gE— | 1rgE— | P'gE— | PQE— | P'geE— | I'*QE— || 1'9E— | b'geE— | 6'gE— | V6E— | GLE— | g'LE— II 
gee— | 66€— | Eg'LE— | LLE— | b'gE— | E68 — | S6E— | L'gE— | 66E— || GLE— | g'PE— | L'SE— | GSE— | E'gE— | 1'9E— OI 
oge— | ger— I geor— | 0'65— | bgt— Hot— | oor— | P'6E— | 968— || vrot— | vor— | Hot— | oe8r— | gıt— | L'ir— 6 
S'05— | b1b— | ogge— || Hit  Hrot— | Lot— | Lot— | 6'gE— | oge— || VLE— | S-gE— | SLE— | VLE— | PLE— | 6 VE— 8 
6'95— | P'ge— I PP'EC— || G'PE— | ree— | bre— | bI1E— | boE— | Lle— || r166— | L'VE— | LSE— | g'SE— | HQE— | 6SE— L 
ıre— | 665— | vi-gE— || sLE— | PLE— | P'gE— | ggE— | gLlLE— | gi LE— || b'gtæ— | Fge— | giLEæ— | PgQE— | L-gE— | 6'6E— 9 
G'6z— | S6E— | 60'gE— || FgE— | P'OE— | EQE— | S6E— | P'6OE— | I'gE— || SLE— | 6'gE— | 1'9E— | PLE— | g'gt— | SSE— S 
otz— | SEE— | grle— || SEE— | o'e&— | got— | b6e— | L'be— | Ste— || brr— | ESe— | 6Se— | LSe— | P'gz— | rle— > 
rge— | zır | ıg He— || gge— | 66e— | H'oEæ— | L'16— | WEE— | g'YE— || E9E— | L'9E— | eo LE— | P'OE— | 6°6E— | V'6E — 6 
6'16— | gib— | uegeEæ— || F6E— | L'gE— | birb— | gib— | 065— | grb— || Sır— | OSE — | L'VE— | HSE— | HSE— | 6'VE— & 
g'BE — | E'Er— | Leit— || S€b— | ceh— | gıtr— | gıth— | Sot— | tot— || gov— | Lot— | 6'0b— | o'1b— | 1ıF | 6'0P— I 

— == — -- IL ft IA —7 EE == — _ | = _ === 
'XEY | "Ul UVI IPI yO! q8 49 | yu? yz uooNn yor ug u9 ur qe keg 


— — + see — m nn — — = — — — -[—-— — - — — ee — — _ m—=— 





1898—1902. No. 4.] 








[2ND. ARC. EXP. FRAN 


METEOROLOGY. 


H. MOHN. 


*KJENIQIL 


1061 








Grr | LLe— | 168— | tr tE— ESPE— jLe-bE— |ıgte— |E6PE— tS te — skye (Pr ve ‚gr ve — Og' FE — GE-YE— Live — Å ues 
6S | Sob— | bot | 69nt— bot | Lbb— | or | gib— | Lib | Gob-— | Bir | Lnb | our | Ger— | gev— | L'EP— ge 
på | os or rn j Er oLlt— | egt— | St | voy — | ver — | eer— | Sır | Gor— | F6E— | gor— gor— | Le 
E':L1 | 6Se— | s'Er— | Ersce— etb— | ger— | eıd— | s'6E— | Sge— | b'geæ— || ogeæ— | gi LE— | LigE— | LLE— | L'LE— | g'yt — | 95 
Soe | rLı— | gl€— | trle— | 69€ — | P'LE-- | PLE— tge— | HHE— | H6e— | SLı— | L'giæ— | goz— | o'16— | g’os— | 681 — Se 
G'er | ggı— | €:18-— | 9995— |, 661— | L'o5— | gee— | S'95— | 065— | 9:68 — L6e— | v:6r— | 6ge— | 16e— | 6Le— | 19. — ve 
b6r | 56 — | Gge— | bogI— | #ge— | goe— | eSe— | oSe— | boe- | t'or— || gor— | Fıı | €er— | r€r— | 6'91— | elı €e 
9'8I | OR — | 995— | QI'ee— | wLi—  ELlı— | gee— Hıs— | g61— | g6I— || gee— | L'15—  99r— | LSe— | P'Sz— | 4 Se— ze 
| i | Ler | 6€e— | 6g5— | Fıe- | roe— | 665— | L6e— | L6e— | b6r— | re 
9g | gee— | rıE— | 6gle—  Hos— | 6Se— | LSe-— L'te 6'te 6'gz I 10 E— | 
ter | ole— +6€— | gL'€E — | rge— | 1 6e— | 065 — | 60€ — | gıe— | EEE — PPE— | 098 — | elLe— | ogt— | g'LE— POE — oz 
fer ' E'95— | L'gt— | LESE— 1 GLE— | b'ge— | Lge— zige— | PLE— | gL£e-- | s'9E— | SHE — | SseE— | gst— | 9'6z— | 5:65 — 61 
291 | Ege— | Sztr— | ELSE— | Lgze— | 1ge— | g6e— +18 _ | ı PE — | gSE~— | go LE— | H6E— | 2:6E— | L'1t— | Ser— | tor— gı 
€6  E'e8— | gır— | S6g9E— | HQt— | 066 — | gLe— , bgtE— | 1rgE— | ELE— || 6SE— | g'SE— | 9'9E — | PLE— Ä ESE— | vee— Lı 
GE cse— | 066— | 6LLE— 6SE— | L'LE— | rge— | o6E— | bgE—  ogsæ— || L'ge— | g-gE— | S'ge— | PLE— Pgt- | PQE— 91 
291 | e61— | VSE— | gg6e— | E'SE— | 1SE— | rSe— gre— | HEE— . geE— || gøE— | P1E— | ble— | gos— | zoz— | 961 — G1 
L'11 | e61— | Go€— | ES-Ee— ı P'6I— | F'or— o'oz— | soe— L'o5— | gIe— || see— | efe— | gSe— | 99e— | b6e— | GoE— br 
oor eif— | ert EL'geE— | g'1E— | EPE— | boE— * bgE— | g'6E— | o'ob — 11 — | rIP— | arb | gor— . tot— | P'ob— Er 
ror | ELe—  bEP— | ge LE— rer Her Erd | vor | €-6£— | PLE— | ee lLE— | 6SE— Hei tee | Lese — | rıe— zı 
&'9QI | erı— Ho&— | ol Se— || Pot— | P'6z— , I'ge— | gige— | tle— | €-Le— | 6'98 — | 13 — = Ex — | ece— ' t'or—  2'61— II 
Gor | setrı—  L'OG— | L6öes— rLı— | gSi— | zer — | Hze— Hız— | trıe— E'05— | bEe— | E-Le— gle — | bLe— 068 — OI 
€er | 065— | Eır— | E6-PE— || #6e— | #6E— | ree— | HeE— | QEE— | 1SE— || bYE— | gg9e—  agt— , 6gt— +r 6E— | Sge— 6 
SS Sge— | ort | Pr'ob— || Hot | b6E— | 9'0t:— ' gor— | z6E — | 1ovy— || 6'ge— | c6E— ' Lot— | 60r— 6er— | ter — | 8 
Eee | gıtr— | r'bb— | gå'eb— rtt— | G'EP— ger— tverb— | ger— | trer— | sour | ter— | FEr— bver—-— ter gor— L 
6'S gge— | L+rr— | Lgit— | eer— | L-6€ — | e66— ecev— | f'ob— | E1b— || P6E— ' 6GEP— Hr th Lov— i grr 9 
901 rLE— | 22p— | strer— | esr— Ege | GLE— wge— | zob— | 9St— | gor— 69 —- Plb- LLey— wSb— Ser G 
rg L'6E— | 198 — | 6GeEv— | bEP— | bEP— | rob— 1 SSt— | 1øb | zer || rob— | PEP— Ä Gyp- Her  oSP— | rır — + 
ert | oce— | ett— | gO6E— || Fer— | Lır — | etr— ger— | Lib— | Ser— | ger— | Lov—  wgt— gSE— | Lee — | VEE — | € 
6°9 | SeE— | -6E— | FS'9E— | GeE— , 1'EE— | gee— gre— | ı SE — rLe— | FLE— | Sge— | L'gt— | 6'gE — | +:6£ — Sgt | z 
vg G'65— | 6LE— | go SE— | SLE— | SLE— I SLE— | r9E — | C'9E — | ELE— | P'LE— | L'YE— | L'FE — GPE— | trE— | 68 — I 
| | 
1 — mn —_—— = - III EI TE ME == Tr 7 Te — T Ir == 
— ton _ L--_-. — : | 
| | | 
oduey | “xe uw UBIY *IPIW yO! | 18 | u9 yt yz | UOON | qol us | u9 | ut ye | keq 
| IL | _— oe 
(Oo ussey ‘mM oF. gg = % 'N Of OL = 4 ‘pioljoseey 


91 


TEMPERATURE. 


1898—1902. No. 4.] 


ce »M)5 000 


od 





u SS =x YU 'M OF (88 = y 


"ie 


"1061 


16 6'65— | oG6E— | gu SE — j|S6'PE— GoSE— EESE— o06:P5— Le vE— ‘bg EE 
1€1 | L'E&— | g'ot— | gEoc— gz—E— | PEE-— , bat | SıE— E6e— Lgz— 
ot | Sıe— | SSe— | LE-be— tro— | oG5æ— veIe—  VSz—  eve—  FEr— 
gtrı ' oEr1— | gle— | 69'g1— gee— | Poz— gli— rSi— | #Sı- . 1'61— 
ge | g'Er— | #SE— | orof— | 995—  f'le- | rge— Ege— | FLe— | vile — 
vor | oSe— | FSE— | gorE— || HSE— Sof— . gIE—  S'0E— | rEE— | 668— 
€€r1 ' s'S1— | S'ge— | ol-ce— | Sge— | L-Le— | Lge— | ySe— | PSz— = Ibe — 
oer ' pap— | L-be— | 9L' gi — rE1—  rE1— , 991— | wlLi— ! Pgı— | S'gr— 
wir | gos— | os€— | gr'le— | ofe— | oSe— | F'Su— | 9°Se— | zeg9e— | HLe— 
9'6 E-of— | 66E— | oo HE — Lo£—  g1t-— | 6'16— eif€— | E'1£— | o'gt — 
fg 6'SE— | 197 — | 1L:6E— g'gE— . rgt— , gge— | tgE— | E9E— | 998 — 
6°S gle— | L'Er— | g9eır — || 6'ur— | gtr— * L'EP— | L'ov— * s'gt— | 9'gE — 
rs eor— | &St— | ıger— | rır | Lit Gut ter | wIb— | 90r — 
bg e'S€— | gtv— | 966€ — | gtt— cer— o1h— sobv— | Egt—  gSE— 
85 gre— | gor— | pr-ge— | oLe— . VLE— | o'gE— | e6e— | L’ge— | H'6E— 
el .Ste— | Lır— | vlL-gE— || 6PE— | c6E— . glE— | bgE— | PLE— | gLE— 
rg | EEE— | Fir | 6065— || Fir | Hot | L'ot— | b'or— | S'ØE— | HLE— 
cS | ese— | gob— I 65ge— | H6E— G6LE— | ge — ' GLE— | H'9E— | PgE— 
rrr | o6c— | Hor— | igSE—  ror— | g'6E— | oor— | S9@— | LHE— | Liee— 
Ser | o6e— | S1b— | tg l€— i ovE— | VEE— VLE- VLE— | HLE— | 99E— 
Lt | e6€— | 6'Eb— | Eg'rb— | vb i byb | Gov— | brb— | fob— | 960E— 
L6 ov€— | Ler— | gorr— | Gur— | rer— HEN | Let | reo | Frp 
96 gre | bb | gorb— | WSE— gor— GEr— | PEP- | ese— | Eor— 
ee | e6€— | ber— | 9900— || Fer | Eeb— | G1b— gb | 665— | ror— 
19 SPE | 9'0v— | ot:gE— || o'0r—  gor— Hrot— | 10r— | 86E— | HLE— 
g'6 ege— | o'g€— | Eo fE— || o'gE— | PLE— | SQE— | oEE— | HeE— | E:15— 
€'g 0'0£— | E'ge— | Lrse— || &1E— | ree— | HEE— | gVE— | ESE— | E9E— 
gor | egz— | g'gE- | ELEE— || Sıe—  HIE— | HIE— | 166— | HIE— | fot — 
os ILE— | 16E€— | Errge— || PLE— : 1gE— | go LE— | vge— | 1°6E— | g'gE— 
eer | g6e— ost | erLEæ- || L'geæ— | L'LE— | E'gtE— I HQE— | W6E— | wIE— 
6zı | S'0£— | PEP— | Sg'6E— || brt — | gıe— | Put , HHE— | BEV— | ver 
LS | 6or— 9'9p— | BS Er— | wer— | ver | str | Fur | Ler— | Eır— 
- — TF | - m TT -=T= IE —- «=== nl. I == 
| 
aduey xew uw usaW | PIN yo! 48 19 q? | us 
| 





OG PE— 'gE:SE— 
t6z— 162 — 
Lee— gte— 
1 Sı- ger— 
tge— | E08 — 
eee— | r1€— 
Gce— | bor— 
g'61— |, Los— 
&'gE — | 0o'g5 — 
PET— © oSE— 
GLE— gor— 
s6E— . o'0t — 
Ser— | ger — 
g'6E— | gor— 
P'ot— Pb ge— 
bgt — | bg — 
eLE— | 6lLe— 
L'SE— $gt— 
6OvE— | 6FE— 
PLE— G6 gE— 
gor— | eeh— 
rer — | vEP— 
ove— | bifb— 
g6E— | + 6E— 
69. — | 9SE— 
got— | ret — 
E'gE— | 12rgE— 
L'186— | gge— 
PLE— | E'gE—- 
9'0£ — | Fob — 
| wEr— 
| rer— 

I 


{ 
I 
ı 
Å 


'N 6% 9L = å ‘psofjosuey 


lsE-gQE— |19°SE— | 


I L'9E — 

6'08— | E-ge— | 
Ste — | rSe— 
bSe— = bbe — 
PESE— | aS&— 
C'65— | g'6z— 
z'61— | G'SI — 
9'15— | tee— 
882 — | S6e— 
vge— | 5:66 — 
L'zb— | 6er — 
ger— | r1h— 
oSb— | 6'bt— 
L'6£— | 168 — 
gor—  6'gt— 
rot— ı ror— 
6gE— | 068 — 
v:6E — | g'6£ — 
rse— , gPE— 
rot— | tor— 
gtr— 6G'EP— 
ser— Ler— 
GEP— | ger— 
e'ot— | torv— 
6'9E— | PLE— 
6'0£— | 9:68 — 
PLE— | gge— 
168 — | 6SE— 
g'LE— | LLE— 
rır — | 998 — 
Ger— | Hetd— 
er | sor— 

Å 
y9 yr 





[2ND. ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 








ı Ole— 
G'Li— 
Cre — 
6°61 — 

| cot — 

| L've — 
| ELle— 
| L'Ez — 

vtec — 

E61 — 

9° be — 

L'91 — 

go — 

Ste — 

9°ge — 

6:68 — 
ret — 
ge— 
9'9E — 
o'EE — 
ese — 
eve — 
E:EE — 

| g'tr- 

| #Sı— 
| off — 
| 6'1E— 
| b'gz— 
tof — 
€'9E -- 


$6 | eoc— | L6e— | gS'Se— || 16Se— '95°Se— |Er'Sz— E6be— loete— 16E5— [SH re— |1E'S5— (Legs 'Öggr— ‘er'Le— 
9's | I'gi— | L'E5— | Egos— | Sos— | Eıe— | Goe— | ggr— | E61 — | 9'61— || ror— | ere— | Lıe— 
Gp rSi— | 961— | toLı— | g'61— | o'gr— | S'Li— | 9'91— | 691— | S'91— || ST — | 091 — | L'S1— 
ver | o'E1— | oge— | 9861 — || ELı— | rLı— rLI— gS1— | Sg1— | ogı — || Egr— | SLı— | Lze— 
Gti 26 — | ı #e— | Ef QI — te— | oee— | roe— | 1'g1— | IS1— | Eør— || E91— | L'gr— | P'or— 
191 | &'91— | b'at— | 19:85— | S61— | L'g1— | 6'91— | SLı— | Sgı— | 161 — | loe— | ove— | I'ge— 
6L Loe— | gge— | gl:ve— ıLe— | rLe— | 19e— | SSe— | rte — | See— | 63 — | G'15— | Gr. — 
gL Lıe— | €6e— | Loge— || Gle— | &6e— | E-Le— | G-Se— | 6te— | 1'bzæ— | Ete— | Lie— | ESe— 
r$ tree— | SLe— | eg be — SLe— | Lge— | &Se— | L:ve— | Ste— | €-Es— Ste- | Eve— | Ere— 
€'6 8Lı— | 1'Le— | go 16— | E:E5— | 9'E5— | Hıe— | E'15— | #61 — | S'61— | 9'gI— | Sıe— | Ses— 
SL | eli— | Lve— | 00'15— | Cte— | bro | Gee— i 005— | G'15— | e1e— || Sos— | ofe— | 1rg1— 
zor | S'QI — #9e— | oL'18— || L61— | L'gr— | L'gr— | P'61— | 661— | 161— || g'15— | Eerr— | 1 SeE— 
99 gtrı—  tıs— | Lgli— | Fıs— | Sos— | roe— | 161— | blræ— | L'S1— | 9Sı— | gor— | Flı_ 
or 891 — | gos— | 9881 — || #61 — | gé6r— | ggı— | Sgr— | Flı- | S'Lri— | LLı— | #gı- | L-gir— 
Ly ggı— | Ste— | 16'15— || 9g'05— | gos— | Fos— | 106—  9'61— | roe— | roe— | gor— | ote— 
Gir | 961— | 1'16— | Eote— | FeEz— | o€e— | Hee— | bee— | E'15— | Sis— | See— Ste— | ree— 
so rre— | GoE— | 6r6c— | 608 — B'oE— | 66e— | 66e— , g6e— | 16€— || 6'95— | GLlLe— | fr'ot— 
89 ege— | oS€— I 9618 — | E1E— | Lo&— | PrE— | 6'18— , b'oe— | Lo&—  reE— | LeE— | g'EE — 
rs ofE— | tgEe— | 6gSE— | 9Se— | oSE— | PPE— | SHE — | gre— | 1SE— | ESE— | L'9E— | vg 
wer | ole— x — | E1'PE— | 00o6— | 5:68 — | vre— | HEE— | PPE— | HHE— | rPE— | GtE— | GIE— 
LSı | Los— | tot— | eg 68 — | bot— | PYE— | PHE— | LeE— geE— | GIE— | 6'08— | t'6z— | b'go— 
rer | rie— | o'SE— | Eg65— | Sıe— | 6Ee— | +Se— | rlLe— | ege— | oof— Sof — | vzet— | g TE — 
IS G'65— | grHE— | 19:eE— | g'PE— | prE— | bIE— | BvE— | giE€— | o1€— | L’o&E— | bof— | Lof— 
PS ege— | 9'EE— | cS1€— å be€-— | ge€— | EcE— Hıe— | E62— | 9'g5— | Hoc got— | E'ot — 
9'61 | I'51 — | Lıe— | grle— , Lit— | zot— Ht6s— Lige— | tle— | Ele— ıLe— | 9'92— | Sge — 
rg | rer— | egr— | 0991 — | ELi— | SEr- | SgI- wigı— | SLı— | gli— | wLI— | gor— | GLI- 
gic , Ger— | ShHE— | o8Se— | Hrı— I Pbr— | fbi— | gee— | HEe— | L'to— | ole— | eof— | HrE— 
erg I o-ce— | g'EE— | E6:0£— | teE— | oc€E— | g'1E— | er€— | S6e— | gle— | #68— | Hof- | vıE— 
gl | gez— | got— | ogLe— | got— | L'6ö— : gge— | FLe— | gSe— | rbe— | rge— | ıLle— | L'ge — 
ber ors— | bQeE— | SboE—  v6r— | 1I08— | Soc— | S'65— | Hle— | 1'L5— | 995 — | E'6z— | L'18— 
€'01 | o'g5— | EQe— | oS 'EE — | gre— | O'SE— | SEE— bIE— ' o6e— | ooOf— | E'5E— | rec — | L'SE — 
! ! 
ee JE al ME p 1 —- - — - | = oT TT i — | — 7 TT 
| 
aduey | 'xew "UL ueaw | IPI yor ug Y9 | yr | ye UOON | yo! | u8 





oo uss = y "M/0,88 = Yy 'N 6t ol = Å pioljaseen 
IHAV “1061 


ole— 


goe— 


1'L1— 
Che— 
C'05 — 
1:68 — 
9'gE — 
E'Le— 
1'Se— 
re. — 
E61 — 


| SHE— 


mw AM + INO ro 





93 


TEMPERATURE. 





| og — | r'S1— | 6L'11— |11r61— |ag'11— |ge'11— 'tgor— |Sg'or— g6'01— ||90'11— |IL'11— |a8'81— |99'61— |gotı— 160'E1— | way 
gl — | P'SI— 98 — | ol — | og — | rg — | 06 — | E'01— | Lıı— | rE1— 
es — | L'E1— L'£1— | vsı— | Gor— | L'6 — | €6 — | e'01— || gor— | rg — 
eg — | ver— Y'or— | zoı— | Eıı— | gor— | L'or— | $6 — | L6 — | 16 — 
re — | FEI — eeı— | E'11— | L'11— | rer— | L'11— | fer— | Frei | Eeı 
go — | OG — EE — | 66 — | ge — | Se — | og — | gz — | LE — | ge — 
oe — | IL — GE — | PE — | rE — | ge — | ge — | BE — | gE — | gt — 
65 — | 6€1— ol — 199 — | Lo — | bg — | OL — | ag — | EL — | E'11— 
To geı— £etıi— | ger— | E'11— | L'o1— | Soı— | 66 — | e6 — | Lg — 
0'0 gt — Er — | vo — | ro — | or —|fı — | ar — || re — | Se — 
ze — | og — GE — | 66 — |6E — | GE — | gE — | gE — | OF — | Lg — 
eg — | E'S1— PL — | wl — |gl — | gl — | 6L — | Lg — | Eq — | L'or— 
Gr — | 6vI— Ger— | 1'851æ— | rıı- | #6 — | €6 — | gg — | Hg — | 66 — 
ge — | og — ego — | oS — | ES — | oh — | be — | Sw — | ov — | re — 
re — | 6'31— ve — | oS —!|ob — | LE —| vt — | Lo | VE — | 99 — 
gor— | Lgı— L'E1— | wSr— | 6tı— | ovr— | L'E1— | gor — | L'Yr— | 2891 — 
6'E1— | gre— rLı— | E'Lræ— | Lgı— | 9'G1æ— | eGSr— | SSr— |) S'E1— | 6'G1 — 
og — | 8Sı — S'S1I— | E'Yr— | L'Er— | GEr— | 621 — | Ser— | 6'11— | el — 
Eg — | €6 — gl — | LL — Tol — | GL — | EL — | EL — 1 gl — | og — 
LL — | wor— Eg — | 06 — | 68 — | Og — | 88 — | 98 — | $6 — | 6'01— 
06 — | b'br— P'br— | s'E1— | Seı— | Ler— | L'er— | g'or— || L'or— | S'or— 
98 — | 651 — eıı— | Lor— | $6 — | 66 — | S6 — | L6 — || 0'01— | gor— 
&'11— | L'Li— g'11— | E'11— | G'e1— | Ger— | cer— | E'z1I — | 6'z1— | ovi— 
Ger— | &Li— ELı— | elı— | 6'91— | SSr1— | Sbr— | erı— | grı— | L'Er— 
Ss£ı— | SLlı— g'S1— | I'S1— | #Sı— | gtı— | 1S1— | 6'PI— | 6'S1— | S'Q91— 
6'01— | ros— L‘or— | 191 — | otı — | Esı— | L'11— | g'1I1r— | g'11— | reı- 
g'vi— | gos— 661 — | Eoe— | gos— | Fgı— | E'61— | L'61— | g'61— | S61— 
ger— | O'L1 — 6'br— | #Sı— | B'Sr— | giPr— | S'br— | E'S1— | 6'br— | g'Er— 
6 — | Ster— 1g91— | gvr— | F'S1— | ozı— | ver— | rıı- | ı tr — | L'S1r— 
PLi— | gtes— rıs— | L'61— | rgr— | I'QgI— | 6gr— | 1I05— I'I5— | oee— 
6'S1— | HP — rese— | 6'61— | L’gi— | gıs— | ree— | E'15— | Sıs— | o'gE— 
eLı— | Ere— Eere— | Les— | 005— | 1'53— | o'Pz— | Lee— rgI— | E'Ez— 
— EE | Lu. | 
'X8Y "Ul PUN yol | ug 9 yt | ye | UOON yo! 








1898—1902. No.4.] 


DoD uss = yy Mjov.88 =Y 'N 6r.ol = 4 "pioljoseug 
‘APA “LOGI 








[2ND. ARC. EXP. FRAM 


H. MOHN. METEOROLOGY. 











le oc— | L6— 9SSe— 16Se— ‘gS’ Se— Er Se— | ‚ce6tre— loste— 16€e— St re— '1ESe— Le'ge— 6896. — 'vı Le— 
I'gi— | L£e— | Egos— | Sos— | E'18— 605=— | g'gI— | €61— | 9'61— | roe— | visz— | Lıie— | Sıe— | 615 — 
I'S1I— | g61— | E0'Lr — 9'61— | 9'QI— | S'Li— | 991 — | 6'91— | Sgı — S'91 — | o'91 — | LSı— | 6Sı- | SLı— 
o'E1— | s'95— | 9861 — || ELr— | rLı— | rlı— | 9'S1 — | S'Q91— | 091 — | E'g1— | SLı— | Lee— | egoe— | Ste — 
96 — | ive— | Ev' gi — ıtz— | oee— | 1'05— | rgr— | rSr1— | Esı- || Egr— | L'gr— | Pgı— | L'61— | 6:61 — 
E91 — | Pet-— | 19'88— || S'61— | Lgr— | 6'91— | SLı— | S'gi— | 161— | I'05— | ote— | 1'ge— | 96.— | cof— 
| L'o5— | 9'ge— | glive— | 1'L5— | ıle— | 1'95— | SSe— | rve— | G'z5— | GEe— | Sıe— | 6es— | vee — | Lie — 
Lıe— | €6e— | Loge— | SLe—- | EGe— | ELle— | GSe— | 6Ee— | ı de — | E'E5— | L'bz— | ESe— | SLe— | Fle— 
ree— | SLe— | egte- | S-Le— | L'geg— | ESe— | L-be— | Ste | E'Ex— || G'Ec— | Ebe— | E£re— | Gee— | Le— 
gLı— | rLe— | ggız— || Ete— | g'Eræ— | Hıe— | E'16— | -6r— | S6I— | g'gI— | S'18— | See— | gee— | r&z— 
elı— | L‘ve— | oo1re— || CEr— bbe— | See— | 005— | Sıe— | &'15— | Sos— | ofe— | r'g1— | ogr— | E61 — 
egı— | #9e— | oL’ıe— || L'6r— | L-gr— | L'gr— | 161 — | 661 — | 161 — | gıe— | Erz— | #Se— | rg9e— | orte — 
| gri— | rıe— | Lgli— | vig— | Soe— | tose—  161— | wLr— | LSı— | 9Sı— | 9'91— | PL — | 9'91— | L'91— 
g'91— | g'o5— | gggı— | P'61— | g6ı— | 9'gI— | Sgr— | Plr— | G'Li— || L'Li— | #gı— | Lgi— | S'61— | E'07— 
g'gI— , GEs— | 16'15— | 9'05æ— | gos— | tos— | I'05— | 9'61— | 108 — | rogs— | g'oz— | o&s— | tEo— | S€e— 
9'61— | 1'16— | Eote— | VEr— | ofe— | bee— | bee— | E'15— | E'16— | See GEr— | bra | r9e— | 9'gE— 
trre— | Got— | 6762— | 6'05— | voc— | 668— | 665— | g6s—  165— | s9e— | SLe— | fot — | 468 — | 668 — 
ege— | O'SE— I 96'18— II E'1&— | Loe— | P'1E— | GIE— | P'oE— | Lio&— | r88— | LeE— | gEE—  G'VE— | bot — 
o'EE— | bgt— | Og:SE— | gSE— | oSE— | PHE— | GOVE—  gYE— | 1SE— | ESE— | L'yt— | P'ot— | PLE— | P'geE— 
zLe— P'GL— | Erre— | @0o&— | 868— | HYE— | PEE— | bYE— | PPE— \ 1 PE — | g' FE — | 6:1£— | zLE— | 9'9£ — 
L'oz— | to€— | eg 6e— | bof— | bYE— | PYE— | L-eE— | geS— | 6'18— | 6'0&— | 168— fgo— | ges . 0'75— 
1'16— | eS€— | Eg'65— || S'15— | GEe— | HSe— | rle— | ege— | 005—  S05— | vet— | gre— 6'VE— eSE— 
G'65 — | grE— | 1988— || gvE— | PPE— | PIE— | SbE— | gIE— | o18— | L'oE— | Hof | L'05— | 6'8E— , oe vE— 
ege—  g'EE— | zSıE— | bet | geE— | Eri— br1E— | E:65— | gge— | Hoc— | goE— | E'7E— | ree — | eee — 
rer— L'1E— | grle— | Liu€— | eo€&— | b6e— Lige— | blo— | ELe— | rle— | 995— | S'gz— | 6Se— | z'tr- 
| rzı— zigı- | oggr— || E'Lr— | GSEr— | Sor— : egi— | SLı— | g'LI— | PLi— | 991 — | 6Lı— bor — | SI — 
| Ger— | S'YE— | oe Se— | weHI-— | Phr— | br HI— | 8'26— PErz— | L-ve— | gle— | eot€—  PrE— | FEE— | o£&— 
GSe— | gee— | E6:08— | teE— | o5E— | giE— wıt— S6e— | gle— || t6e— | bof— | e1€— rie— | G1E— 
ges— | goc— | ogLe— | got— | L6e— | gge— | Le | 9Se— | 1Po— | t'96 — r'Lz— | L'ge— | tge— , P'gz— 
ove— | F'ot— | SPot— | w6s— | 1'08— | S'0&— | S6e— | Fle— | ıLe— | goz— | E6e— | L'16— | e-c€— | 198 — 
| o'g5— | E9E— | oStE— | gre— | oSE— | S-EE— | rıEe— = o'6e— | oof — | Eri— | rEE— | L'SE — * bgQE— | E-QE-- 
| i nr | 
xBW "UL UBIJ “IPI ye! ug ' 9 . y | yz | uooN | qgol | u8 | q9 | ut 





oo WSS =%4 mr BB = Y 'N 6t ol = Å ‘pioljaseery 
INdV "1061 


| me AN TNO ™O AO 


| 
( 


93 


TEMPERATURE. 














[2np. ARC. EXP. FRAM 


H. MOHN. METEOROLOGY. 

















L:6e— 
Lte— 
9'61— 
ege— 
ree— 
bee— 
gee— 
€6e— 
Sle— 
rle— 
Lye 
| ror— 
viz- 
gor- 
Ser- 
vıe— 
6'0E— 
o'sE— 
rge— 
BAG 
toe — 
ese— 
ote — 
gee— 
te — 
eg 
SHE— 
get 
9'0E— 
t9E— 
E'9E— 





um 


96.50 
egor- 
Eorlı— 
ge61— | 
erg - 

19776— 
glite— 
Loge — 
core — 
gore 
o0'16— 
oz 
lglı- 
9881 — 
18:16— 
forbes — 
6r-6r— 
96'18— 
6g'sE— 
ere — 
sg6r— 
Eg'r— 
See — 
eS — 
gris— 
og91— 
os $5— 





£6-08 — 
og Le— 
Shoe — 
oS £6 — 


veg | 

































































16Se— oF Se— [ErSe— or jorte— 10E5— 
“Soe— | &1e— | 6oe— | ggı— | £61— | g61— 
g61— | og1— | SLi— | 991— | 691— | So1— 
Eli | rlr— | rtı- | gS1— | S'91— | o91— 
te— | oee— | roe— | rgr— | 1$1— | Eer— 
861- | Ligi— | 691— | Stı- r61— 
vle— | rle— | r95— | $Se— Ser- 
Ste— | E65— | Ele- | S-Se- rve- 
SLe- | boe— | ©Sc- | Lre- EEr— 
E'Ez— | gfe— | Hıe— : E15— S-61— 
ter | Fre | See— | ooe— zıe— 
L61— | bgr— | Lgi— H61— 161 — 
bie— | Sos— | Fror— | 161— L'E1— 
61— | g61- | og1— | Sgr— | Slr— | 
gor — roe— | r0e— roe— | toe— 
yee ver | ree | e1e— 
| 66e— | 66c— r6e— 
| VIE | 616 Loe — 
rte | 6re— rse— 
rre— | HEE— HE 
| HE | bue 618— 
| rse— | rte— | ege— | oof— 
HIE—  etE— | gi€— | o1f— 
Eee | r1€— | E6e— | gge— | Hot 
r6r— | bye | Flue | Ele | rle- 
Sor— | egi— | Sti— | gtr— | Hli— 
rn gur | ber | Lør  gle— 
gıe— | ex€— | S6e— | gle—| 6c— 
gge— ble gSe— | rte— | + 
So | S6e— Vle— | rle- 
S€E— | VIE o6e— | 00E— 
i Å 
Kr us 49 a ye 











oo WSS =%4 “Mh gs = Y N = Å 'puofjoseen 
"1061 


Indy 










































































eo wuss—y " 
YMAB=Y NOV OL = 6 'paoljasven 
“ACW 1061 


8 rl jog — | rsr— 3er [tg s 
nt jeg =| wim = |tgor— Sgor— |g6'01— |90'11— |1L'11— ee : 
eg | eS — | LEI— og — | re — | 06 — | for— | Lu utt TE 
hø nl Hal Gor— | L'6 — | 86 — | s'o1— ror Fe EUT [eyo 
er [ee — | Heim en- | gor— | Lor— | 56 — te— | re | vor van 
| far Je I| SET brr— | ver— | Lıı— | ver— vei— og Dy PST ET 
å ee — [es gen | eet re | Set ‘er— | rı- | 86 — 
| og | os - | oer tp - fo - 20 og > 222: 
| rer | ro EEI- Lg — | #9 — | ot — | eg — Pern | $8.2 
Loge |i [esc £'11— | Lor— | sor— | 66 — eo | geo 
ag ce VET ro — | 01 - | E1 - | Er — ian bee 
| 06 |89 - |esı- st - at 84 Og > ot = | Fe 
rg | sb — | 6er- ls jes ly erm | Sho 
| rå fee — |e — ri | 6 — | 86 - | eg — gen jee | 
| gor | re — | 6er— 18/2257 sed 
80 | gor | Lg ov — | be — Jee — [Ly — | VL | Som 
woe ER 485 6b1— | or | LEI | gr — burn | emo 
E86 |o9 — |esı- Lgt— | 95:_ | e$1— | $or— | ern | Seen 
BE, og [t9—|e6 - ver | ser— | 6er— | Fei | le 
| bg | ut — | HH BLI oan re Pre ==] 
å TS |06—| rri— 68 — | 98 — | og — | 98 — eee | Pen 
É rg [es — | re Ser— | Lei | ber— | gor— fore | Care 
| Sg |&r1— | LLı- $6 — | 86 — | 66 — | L6 — |! Orr | LUT 
å Be |en | blr 6'e1— | Gex— | eer— | Fer— SAT | EG 
| 8 | Sern | ser 691— | Ssr— | SH |en- gs | a= 
HA gore 1847 wSi— | ger— | rS1— | 6b1— er RZ 
ss | Gor | or orı- | &eı- | L'rr— | gn- | EN | eg 
I tr ger— | ol1— | | sere les km ELD 
I ot: 196 — | Ste— tera | Sere | rere | sare | gå | era 
v9 rli— | gte— eS1— | oer— | ver— | Fri | Brie | bese 
06 | 651 | gr pz— vere | rgr— | 691— | roe— gren | Sore 
er | rl eli— | &re— på hl fen | Leen Beem | Ge 
5 | ft vor— ws— | ote— | Lee— | ET EN 
; BE Å | Sos— | E'Eo— 
| aauy | xeq | um 8 | wo | yor | ge | 
| gi uw * ye 
: v ve | won OJ | uo 
8 


[2ND. ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 








9+ | Go | g€— Joor— |iggr— jorr— [601— Jer1— [160— |vor— [lror— |6rı— |[Ere— |ete— ([She— |Ive— | usa 
Le |S = re | ge ee ay VE of Ee ve joe |gı og 
ge os Er ge ve 6'e ve ee 6'e ge ve oc 66 
L'9 0 8'9 ıL L'S et te €'r L'1 Ler Sve ge ge 
6 er Lz g'E L'p | et ee ve re re gt Le 
gt 6'E ge ve ge ce g'! f'r o'I 6'0 L'o ge 
Ee 6'0 6'0 go 6'0 &'I eı o's Gr &'0— €'0— Se 
L'E £'o 9'0 9'0 So 90 E'0— G‘o— g'0— 6'0— E'0— re 
6'+ L'e IE 61 gil cl I'0 o'1 — g91— o'E— E'1— te 
4-5 oI-— £'0— G'r 6'1 €'1 L'1 ro E'0— oo ge ce 
Lt Lot 9's 6£ €'1 Es ol 6'0 1'0— r0o— Lo— IG 
6+ B'0— €'0 ol go So zco— €-o— os— oe— g'E— os 
L'S 0'0 | 0'0 ol vr ve &'I ve 9'1 gı 6'0 61 
gr 9'0 | g'I oe o'E Ly 6°€ o's 9'1 o'e I'l g! 
Et 10— | 9'0— g'0— 6'0— I'0— 0'0 Se— 90— 80 — 9'0— Lı 
19 ro 9'0 S‘o €'0 6'0 ov! 9'1— oe — Se— 9'E — 91 
6°? L-1— | rı— 10 E'1— 6*1— 0'E — g'E— PE— e'E— re— Sr 
1°¢ So eo 0'0 I’o | OØ'I g'0 E'0— G'0— o'1— L*1— br 
ve o'e— oe: — oem ce— || Le- re— Le— rE— 1'E— gc— EI 
SE ve— g1— I'I — 0'0 | 9'0— E':1— &'E— o'E— v'z— L'e— EI 
€-9 g'1— II — vo | Gr — | So o1— Sı- ot — I'S— 9S— II 
bh ot — ze— or — vr— | gr— yS— | 09— os — E'S— | og— or 
ee 6° — 9S— 9S— LS— &'9— 9S— Ee9— 6'E — 14 — er— 6 
6S #5 |9t7— |9t— | SO | e9—- | 85—- |89- |89— | 9L— | eg— 8 
SG rs— 9S— Ly— | Le— | oS— 6° — S‘g— r9— 0'9— E'9— L 
6'v g'E— 9S— gs — | PS— || ge— GE— G'E— re — or— er— 9 
gr vr |0S- | gf— | 09— || 99— |99— | HL— |89— |99— |eL-— s 
sg oS — L'v— 9r— er — oSs— EeL— PL— P'6— e6— r8— Lå 
vr 69— |tl- |eı- |eır- | 19- |rı- | LL- | or— | 1:5— | re € 
gf by — 1S— es — rs— | 8Ss— PS— s9— 09— r9— o.— & 
ge g9— | HL |89— |89- 1: ri— |g9l—- |weg— | fg— | S9- |98— I 
| 








= .. FT 7 7 - u — Te = em .. = III III TI TI == 
un "xB “Ul ueaw | IPIN yo! | u8 u9 q? qe | UOON yo! u8 | 49 | ut qe keg 
I 


mm nl oO nn 





od uss=y m tBB—=Yr 'N 67,9. = & pioljasees 
sunf “1061 


TEMPERATURE. 


1898—1902. No. 4.] 





loS-e 


G'I 
o'E 
oe 
oe 


le€-e 
O'I 
9'E 
L'e 
O'S 
o'g 
61 
fı 
ol 





lıe'g 


I'l 
oe 
ge 
re 
oe 
os 
9'I 
9'1 
C-1 
IE 
g'0 
to 
vo— 


|f1 cz 
ro 
1's 
es 
ve 
Er 
ze 
gr 
I'l 
9'I 
te 
ro 
go 
0'0 
g'0 
g'0 


| ueow 


—- « 


» 


== AaM+VY PO 








[2ND. ARC. EXP. FRAM 


nn Le 


METEOROLOGY. 


H. MOHN. 





"paochasuesy au) uy spasmyinos Bumuom Aum JApun saquiaydeg g35 94) 03 









ry |EE_ |go- |680 950 |890 960 ger Eker 
et |ec- | po— [tet > sl løs- [es— [obr— | gt— |6 
95 | o'o gS— | LEr- | 15— |9+- |St- |96-— |Er— 
204 ei se— |95ı— | ve— I'v— Lo— | g'0 1'0 
ge g'I So 
ee or ge 
er 09 Ib 
o'g GG L'1 
g’E es fr 
Ge €'1 rt 
c's Oo" I 

Ga Pi 

ge 6'e 

61 oe 

Gz oc 

bE sr 

gL | 8% 

rl 9S 

6L | 6+ 

+ o's 

ce L’ı 

6'e ge 

ge or 

g's ++ 

gS 1S 

ge 9+ 

ge | ge 

L'e to 

6% + 

ge 9°S 

ve ey 

er L'€ 

a3uey | “xe 


'45nbny 


"1061 







uUooN 


ES 
er 
ge— 


yo! 


=y ‘N 6t ol = & El 0) 481 "pioljaseen) 


ILG'O 


|1$'0 


jendnyv ıgEı 24) Wolf , 





97 


TEMPERATURE. 


1898—1902. No. 4.] 





39Qu93da5 








"1061 











Ltr | gS — | S'or— | 61g — | 1L'8 — |Lo'g — joSg — lıeg — ‘gol — |SEL — ||tol — lg. — leeg — joS-g — |gt'g — |298 — | uvay 
ve gir— | S'G1— Q$'E1— Ger— | 1'E1— | E'E1— | bbr-- | 6'11— | rer— E'Er— | r'Pr— | E'br— | Stı— | I'S1— | E' br — | of 
9°S eer— | gli— | Ly'Er— || 6Er— | gEr— | wEr— | 1E1— | o€1— | 1E1— | ger— | GS€1— | gEı— | L'Er— | 1'br— | GEr— 68 
gl Ser— | a — | PL'Li— || Pirr— | E'91— | E'Lr— | GLi— | wgr— | Sgr— | egı— | SLı- | 6'91— | rLı— | €61— | 1'18— gz 
G'11 | €6 — | goe— | EL'91— || 161— | Lgr— | g61— | voe— | gigı— | glr— || gLı— | 691— | rS1— | L'Er— | Lerr— | TII-— Le 
Ev zg — | S'01— | gL'6 — | Sor— | 1'01— | 96 — | 66 — | s'01— | 66 — | vg — | og — | $6 — | g6 — | tror— | tor — 92 
6't 96 — | wei— | Eger— | vir— | gsı — | Hei | ger— | S'E1— | grı- | Ger— | ger— | H'EI— | gEr— | E'Er— | Byr — Se 
Se o11— | G'€1— | gorer— || w€r1— | 6'11— | eıı— | E'11— | G'ør— | Sıı— | L'11— | Leer— | Seı— | E'E1— | ger— | g'11— te 
I? Grr— | E'S1— | gleer— || L'rr— | Leer— | EE1— | wr— | 6'11— | G'11— | E'11— | rer— | o€1— | g€r— | 1'Pr— | wS1— fe 
ge Ger— | L'S1— | grbi— || wSr1— | S'S1— | L'S1— | E'S1— | Erı— | ver— | GEr— | 6'E1— | Ebr— | E'P1— | r'br— | ovr — zz 
es gl — | r€1— | geıı— | r£ı— | rer— | L'11— | Eıı— | L'or— | Soı— | 86 — | E'e1— | g'11— | Ser— | E'01— | 66 — 18 
rv 69 — | gor— | ıgL — || gor— | 96 — | E8 — | 18 — | gL — | gl — | el — 199 — 199 — 189 — | Il — | al — oz 
ot 65 — | S'or— | 66'L — | gl — | gl — | tg — | 6L — | So — | 09 — | PL —|L9— | bl — | 86 — | S'or— | S'or— 61 
9°S oL — | ge1— | 796 — 121 — | ger— | L'11— | gor— | 06 — | 16 — | eg — |98 — | +g - | tg — | og — | ag — GI 
ES 98 — | 6'€1— | go'11— | 98 — | 06 — | 06 — | 66 — | #6 — | S'01— || L'11— | 1'51— | O'E1— | PEr— | GEr— | Eeı— Lı 
PS ol — | ber— | 696 — || Feı— | rer— | g'11— | L'or— | €6 — | og — VL — | LL — | eg — | 06 — 106 —|88 — gI 
ee 6°99 — | rzı— | ıtoı— || 96 — | P'or— | f'rr— | rıı-— | roı— | 16 — | L6 — | S'01— | Soı— | eor— | So1l-- | g'II— SI 
L'€ 69 — | gor— | fog — I g'or— | 96 — | 68 — | gg — | OL — | rl — | LL — |9L — 196 — gl — |gl — | Ll — ti 
L*E ve — | rl — | vrs — rh — | 96 — | 65 — | gS — | Sq — | og — | eo — | gr — | as — |] be — or — | ge — Er 
rt se — | gl — firs — | st — I gb — | 1h — | 66 — |] gE — | rhe’ — | ES — | or — | Sg — |9L — | ol — 1 eg — eI 
ry Gr — | 98 — Jf v9 — || 19 — | gl — | lo — 19 — | 9v — | gt — | SS — | LS — | gg — | og — | SL — | SL — 11 
L'E GE — | ol — Joos — | el — | YS — | 09 — | gh — | ov — | QE — ry — | or — | &S — | EG — | oS — | ob — OI 
6'v Lo — | 96 — 1 06:£ — | gr —| gr — | ES — | QoS — | er — GE — | gE —| gE — | Ib — Io — | gi — | 91 — 6 
L'9 0'0 Lo — | €5€ — | Le — | 91 — | 9'1 — | vr — | Go — | Ge — | GE — | gr — | ws — | 9S — | 09 — | og — 8 
ee se — | rL — I gsS — | 99 — | FQ — | 89 — SS — | oS —  Lr — | gr — | Lo — | gr — |eS — | eg — | rL — L 

66 [60] 89 — | evs — | go — | og — [og — | te — ler — før - | es - [95 - 164 - [HS —- [86 - ly] 9_ 
2s 91 — 189 —] 16£ — | SS — | 89 — | ov — | GE — | Le — | ve — || ge— | g8E — | ır — | or — | 6G — | gE — G 
es ro gr —folr — | rr — | gr — |ge — | le — os — | II — | II — | oo vo — | Go — | to — | eo — v 
ot O'E 0'0 6r*1 0'0 vo 90 I'l | ce C's ee L'1 €'1 O°! L’o go € 
ve oe v1 — | 6€'0 L'o 9'0 9'0 ro g'0 L'o vr L-o so 10 — | go — | Lo — & 
vg ve 0'9 — Ie6ı — | 90 — | ro — | 9'1 — | gro €'0 gil o1 — | 66 — | 9r — | ge — | OF — | oS — I 

aduuy | “Xe um uva “IPI yo! 18 19 yt ye uooNn yor q8 49 ut ye keq 

oD uss=y "MM 85,88 = Y 'N or ol = b *puofjasven ujof 0 199 








[2ND. ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 





rg | S6e— | g'LE— 
eg eeec— | ror— 
IL eset— | E6E— 
t'or | o'16— | rır — 
el ece— | Hor— 
9'E o'gE— | g'ov — 
6% LLE— | ger — 
L'E g6c— | S'EV— 
9'v giv— | P9b— 
rt Lıtr— | gSst— 
ge riv | 64 — 
GE G'yv— | oSb— 
ce oer— | err— 
IE ger— | 6147 — 
ot oor— | gtr— 
eıı | €6e— | gor— 
161 | ogr— | rLE— 
Sor | oLı— | S'Le— 
bir | obe— | H'SE— 
ool | tEe— | Frii— 
9°S gos— | 1g9e— 
ror | oSe— | 1SE— 
6°? g6e— | L-ve— 
9°6 o've— | 9g'EE— 
6°6 eSe— | 1SE— 
e'9 oLe— | zte— 
€'g eSe— | SEE— 
IL 09s— | rEE— 
6'L LSze— | g'EE — 
glı | Sıı- | E6e— 
rız | BG — | O'1E— 
oe! rLı— | b6e— 
aduey | 'xey “UIA 


61°vE— !igrbE— |LgeEE— |gıre— |6EFE— log FE— ‘gf bE — 


c16e— | 
SL°9E— | 
L696 — 
go'LE— 
ss 6. — 
S1ı6E— 
061 — 
61 Er — 
OG Er — 
coer — 
LS Er — 
ze Et — 
66 Er — 
Er et — 
6e'LE— ' 
Y9'98 — 
zbgi—, 
Sg'08— | 
Leof— | 
gute — | 
st oc — 
oree— | 
eo ıe— ı 
co se — 
So ıe — 
gg’oe — | 
Sgoes— | 
Lg'18— | 
6o'ce — | 
6791 — | 
L6'9e — | 


UVIY | 





oor— 
tige — 
vre— 
bor — 
v gt — 
r'gE— 
91 — 
ect — 
gSstr— 
Ltr — 
ost — 
rer — 
rer— 
bh — 
90 — 
6'1£ — 
I’gI— 
ore — 
FEE — 
6' ve — 
P'Se— 
VEE — 
g9'EE— 
9Se— 
€:62— 
zoc— 
P'Lez— 
61° — 
€:6z — 
bor — 
rLe— 


“PIN 


tov — 
gst — 
ı ee — 
zor— 
6'gt — 
E'gE — 
+14 — 
€or — 
rc — 
ger — 
rer — 
ver — 
rer— 
i då å — 
r6€E — 
6er — 
tLiı— 
| Lge— 
P'ot— 
tr tre— 
I Se— 
ot — 
Lee — 
Loge — 
Ege— 
r68 — 
ole— 
recc— 
rLe— 
ver— 
wle— 








yoI 


oo WSS=% "M,0V.88 =Y N 6.9L = å "pıoljaseeg 











L'6£— | g6E— | Hot— 
G'EE— | SSE— | 9SE— 
gee— | oEEæ— | E6E— 
ror— | 16€E— | 1 LE— 
rge— | 10f— | 5'6E— 
rge— | b'ge— | 16€ — 
rer— | SEP— | ter 
ver— | esy— | bet — 
gtrr— | rev— | ver— 
scer— | Sır_ | Her 
rrr— | biyv— | gvr— 
otr— | PEV— | Ler— 
verb | SEv— | g'EV— 
err— | brbd | otrr— 
GLE— | PLE— | 1'gE— 
o1€— | See— | E'18— 
P'g1— | egr— | 1gr— 
E-ge— | 6 0£— | 9g'0E— 
rıe— | wWEE— | gie 
voe— | SEe— | Les— 
bLe— ! b6e— | L'18— 
ete— ect€— | brt -— 
vet— | HEE— | 1EE— 
zei—  VEE— | L'EE— 
r6e— | gut — ; 
| Lo&— | tge— 
E'gE — | Sot— 
re€— | 9'1E— 
tLe— | 6Se— 
reı— 


u9 


6'gE — 
rSt— 
bgt — 
GLE— 
L'6£ — 
16€ — 
rer — 
bev — 
o' Ev — 
ter — 
E+) — 
6er — 
9 +r — 
cep — 
gLe— 
€:6e — 
G'Li- 
Lo — 
g'1E— 
gee 
vet — 
L'e£ — 
G-€E — 
I'SE — 


-42u222 "0061 


[grvE— |1G6EE— [CE VE— [vg EE— 


| 









so vE— [1666 — 


B'gt — 
E'gE— 
P'6E — 
VEE — 
66€ — 
got — 
6'0v — 
6St-- 
ecr— 
ovr — 
6'1v— 
6'Ey — 
6'E — 
Guy — 
o' LE — 
6'g1 — 
L'61— 
gee— 
198 — 
LSe— 
scec— 
gre— 
| o'Le— 
6'0£ — 
vet — 
PIE— 
ost — 
g'0E — 
E'P1 — 
SSe— 
rtre— 








16€ — 
16£— 
rır — 
69€. — 
9'gE — 
Lot — 
G‘er — 
rer — 
ver — 
6'bv— 
o'sy — 
G'EP— 
ory — 
zer — 
6' PE — 
r'g1— 
ber — 
6'EE— 
9'Se— 
gSe— 
get — 
g'EE — 


| Troc— 


AO 
mt 








89 


TEMPERATURE. 


1898—1902. No. 4.] 























bg 6'EC— | Ezr— | o6-gE— |gl'gt— Srge— E0'6£— :ıS6E— g6'gE — |90'6E — BE '6E — gl 'gE— 86'gE— 18" ge— 16'gE— :e6' gt | weoy 
Ger | gee— | L'9t— | goee— || HıE— eeE— | gPE— Lye gSE— , SQf— , oSE— | L"SE — | S'95— | #Se— | PLo— 

g'e I | Lig— | ErE— | SL'Le— | gor— | Lge— gle— H6e— Lie- tor | gIE— ' ege— | v6z— g'Ez— | vle— 
SLı I pig— | 8'6E— | gr'ot— || v6e— | +Se— gzE€— Hot Hot Sof— gé6e— 66e— | boz— | 668— | 9'7E— 
Ler , Ste— | egte— | bg vE— || HHE— | goE— PLE— 1 sge— rgt— VLE--  gle— Lte— | oSE— | EvE— | oge— 
Lrı g€e— | S-gt— | Le6e— ble— E€of-—- woe— | Lge— +Se— gre—' Hoe— Sle— , got— | rEE— | #SE— | 
6'L Eri— | zor— | os :gt— | h'gt— , 1°6E— | Ss6E— | f'gE— S6E— | zot— . G6E— | b'gE— i SLE— | FLE— | boE— 16 
Er SEE— | gle— | gese— | GEE— | HHE— GvE— | rSE— | GHE— | OSE— | 6SE— | 6SE— | 6'SE— | 19E— | P'SE— 

o'9 S9E—  Ser— | Eorge— || 69E— | HLE— | ogtæ— | GLE— , gLE— | &'LE — 1 vLE— | rgt— | bgtæ— | L'gt— | ggte— | 
PL 'oor— | WLY— | Eobr— || fob— | brt | Geb— | bEP— ' ESP— | fot . 9gor | HLr— | E'Lb— | otr— | L'SP— 

88 | 6'6£— | ogr— | oo'SP— || 6'9r— | 9'6E— ' ver ogr— Hit | etrt— Lvv— | byr | SSt— | ESP— | bob — . 
gt | gor— | PSPb— | Erev— | VESP— ı PSP— Bst | Stb- syr | Her ter— | eev— | ort | Bit | o1b— 
Eur | o6€— | E15— | ver | gor— | S6E— V6E— , H6E— | For— | ger— | est | oLb— | OLE— | 6gr— : vos | + 
og | bob | PIG— | 996r— | VIS— : PIS-. HIS— | 6'05— LoS— | P'oS— || L'6b— ooS— , gSst— | bgt— ' rer -— ma 
CE GEv— | bily— | SLSt— | FLr— | rL+r— | oSh— | S'g9r— | gr — | L'SP— | #st— VSP— St | grr | HEP— VE 
99 E6E— | 6St— | Seer— | frr.  sSPæ— | PEP— | FEP— | LSI— | Shr— | osv | rır L6E— | bEr— | wib— 

SL Sor— | o'gt— | EeSt— | gıtr— | rer— | HEr— | orr— | Gor— | viLb— | bigr— | 2'9r— | SL+r— | bor— | 69 — 

rg | ger— | 6LE— | or Ly— I gLr— | PLy— | blb— | S'Ly— | 6Lr— | gLr— | #19 6GLb— i HLO— | ver S'gr— 

66 | 0'6£— | G'gy— | oo tr — | or | H6E— | e1b— | HLr— | PLE Sgr— ij Syr | geod— | HSH— | bbb- | L'EP— | 
L'S | oLE— | Ler— | Erıtr— || Set— | Sub—- Ler— | Ser-— | Ser— | Prb— | rır — | L'ob— | ter— | 6'gE— | 66€ — 

89 vecec— | cob— | 99:6£— | +6E— | zor— | o'0v— | 66E— | oof— | L'6£— || 66E— : 66E— | vot— | g6E— | S6E— | 
ge elf— | oor— | gege— | 6ge— | r'gE— | ege— | rge— | pge— | rge— | rge— | +ge— | oge— | H6E— | 6LE— 

19 gee—  66E— | Eg LE— i LLE— | b+ gE— ; c6E— S6E— | L'gE— | 668 — || GLE— | gbE— | L'SE— | 6SE— | E'gE — 

gt o'ge— | gzr— | geot— | o6E— tgt— tor— | o'0b— . P'OE— | 9'6E— || Gob— | s'ob— | Fob— | ost | gır— 
Gor  S'0E— , frb— | ogge— || Pirb— , fob— | Lot | L'ov— G6:gE— | oge— || FLE— | S'Qge— | SZE— | HLE— | PLE— 
Git 1 69e— | vge— | bree— | G'VE— | rEE— | ree— |, b1E— | voE— | LiLe— || 166— | L'YE— | L'SE— | gSE— | HgeE— 

rs rPE— | c6E— | brge— || ce LE— | PLE— | bgE— | ggE— | glE— | gLE— || bge— | b'ge— | gLe— | b'ge— | L'ge— 
001 | $'65— | S6E— I 60'gE— || TgE— | HOE— | E'gE— | S6E— | b6E— | 12rgE— || SLE— | GQE— | rgE— | WLE— | 99E— 
Soı | ofe— | SEE— | grle— || S'EE-— | ose— | g'OE— | b6e— | Lre— | Ste— || Pee— | E'Se— | 6Se— | LSe— | b'gs— 
ger | b'ge— | e1b— | rg rE— || gge— | 66e— | bro€— | L'18— | VEE— | g VE— || E9E— | L'9Eæ— | eo LE— | V'6OE— | 66E— 

L'6 6'1E— | 917 — | zerge— || V'6E— L'gE— | birb—- | gib— le giv— | S1b— | OSE — | L'VE— | wWSE— | VSE— 

st | gge— | EEr— | Leitr— || EEP— | ver— | gır— 1 git— | Sot— | Hot— || gov— | L'ov— | 60 — | orv— | I'rv— 

bi 5 - | | — tt EE ; 
| 
aduuy XBW uw uray IPI yor ug 19 yt ye uUooN | yor u8 ud ur 
od wSs=y mM = 7 'N ‚59,9. = 4 "pıoljaseen) 
'Kaenuef "T061 





[2ND. ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 


90 











Sir | Lle— | 168— | dr rE— ESVE— Lebl— |Ig:tE— 186 TE— ISVPE— SL VE- per vE— igrvE— GgPE— '6EVE— LiPE— ISgEE-- | usay 
6S | Sor— | #9F— | 6984 — For byr | ofh— | gr — | L'1t— | 6'0t — | eır— | Lır — | ezy— | Ser— | ger— | LE | ge 
ot 0'6E— | oLr— | 66ch— Ett | old | ErQh— | Bst | tbb— | HEP— | veb— | S1b— | Gob— | r6E— | got— | gor— Le 
ELI | 6Se— | ceb— | €1-6e— | ver— | ger | cib— | 66E— | SgE— | tge— | ege— | gte— | L'gE— | LLE— | L'LE— | 9:9E— 98 
Sog | rLı— | giLE— | trle— | 69E— | PLE-- | I'LE— H'gt— | pre | v6e— | SLi- L’gı— | gos— | o1e— | gror— | O87 — | Se 
G'er | g'gr— | E1€— | 9992— | 661— | L'05— | gee— | S'95— | o6e— | 968 — L65— | b6e— | 6ge— | b'6e— | 6Le— | 1'98 — | ve 
#61 | S6 — | 6'ge— | forgi— ' Hge— | 9985 — | &'SE — | oSe— tos- | f'or— || gor— | Fıı— | Ger— ı r€r— | 691— | El 1— | te 
9'981 | 08 — | 9'98— | gr ee— | rLı— Elı-— | gee | vis— | g61— | g6r— | ges— | L'15— | 9'95— | LSe— | P'Sz— | v'Sz— ee 
998 | gee— | trıE— ae r9e— | 6Se— | LSe— i L€e— | 6Ee— | 6ge— | wI1E— | 1'0£— | 665— | L6e— | L6e— | v6e— 18 
Per ole— | v6E— ole | GLE b-6e — | 068 — | Gof— | g'16— | cfE— || PHE— | 098 — | zLE— | o'gt— | g'LE — | b-6E — os 
ver | E'95— | L'gt— LE:SE— | 6'LE— | bge— Lgt— | sgt-— | PLE— | gLlE-- || eg&— | 6'PE— | SEE— | 9'5E—  96r— | 865 — 61 
egor | Ege— | Szr— | EL-SE— * | Løe bge— | g6e— , brE— | 1 de— | 9'SE— || gLE— | v'6E— | z6E — | Lır — | Ser— | tor— gi 
E'6 | EvE— | gır — £6'9E— | 4: | o6E— | glLE— tgt— | rge— | ELE— | 6SE— | gSE— | 99E— | PLE— | ESE—- | FeEE— Lı 
GE i SSE— | o6€— | 6L'LE— | SSE— | L'LE— | b'gE— | 066— | HRE— orge— || Lge— | gge— | S'gEæ— | PLE— . tQE-- | Pg9E— 91 
&'91 | S'61— | FSE— en! | ESE— | 1 SE — vse— gre | PEE— | gee— | get— | P1E— | rLz— | oe — _ Boe | 961— G1 
L’ıı 261 — | 6'0£— | EStez— || P'6I— | Foz— | 008 — | voz— L'o8— | 9'15 — Cee | ese— | gSe—  ggz—  b6e— | 6'0£— by 
oor | e1€— ert | EL-ge— || g1E— , Erd | P'ot— | Pge— | 2'6£— | o'ob— || 1'1b— | r'1P— | &1d— | gor— tov— | vor— Er 
191 ; ELe— | FEP— | ge LE— rer— | PEP— f1b— . god | €6E— HLeE— | elLE— | 6SE—  FEE— Hei | Lei— | rıe— zı 
ZO! | erı— | bo€— | ol Se— || to€— | +6e— , rge— | gge— , bLe— | E'Lz— | 695— | rSe—  HEr— | zzs— Hos— | 2:61— II 
C'91 erı— , Lot— | Lö'ze— wLi— | gSı- | wee— | bee— | fIa— * HIe— E'05— | bEe— | Ele— | gle— tle- | o'6z — OI 
E'eI | 065 — | Eır— | E6PE— | 768 — | 168 — | ree— | veE— 0 g'EE— | rSE— || P'PE— | goe— | sge— , 6ge— | r6€— C'gE — 6 
GCS | SgQe— | obb— | bb'obv— | vot — | v6E— | got— ' gor— | 26€ — | ror— || 6'gE— | c6E— | Lot— | Gor—  6'zP— | rer — 8 
fe | giit— | rbb— | gset— rtt— | SEP ger— ter | ger— | veb— | out | ter | HEr— ber— | frr | 9'0t — L 
6°S gge— | Ltr- | Lgıtr— || eer— | L6E— 66 eeb— * bob | E1b— || P6E— | 6GEP— Fir dh Lob— | gt 9 
901 vLe— | p2p— | sret— | est— | Ege— SLE— | rge— v'or— | gShb— | 99r— 6or— tilr—- LL+r— | rst— | Sztr— G 
to L6E— | 1'9r— | 6z'Er— || HEP— | VEP— Ioh— | GSH— | ı dr — | ze — | ro — ter  Git— . Her | ost — | rır — + 
wir ' of€€— | cbb— | Q66E— || Peb— | Lıt— ver geb— ' Lır— | Ser— || ger— | Lot— 2 #tge— ! gSt— , Lee— | FEE — € 
69 | See— | +6E— | tS-of— || GeE— | rEE— . gee— | gre—  1SE— | HLE— : PLE— | S'ge— L'ge— | 6'gt — | P6oE—  Sgt-— z 
tg | S65— | 6LE— | gose— || SLE- | SLE— | SLE- | #9E—  Sgg— | ELE— || HLE— | LYE | LYE | 6PE— I HE | 6'uf — I 
| == =——- - FR 7 oa Te ll av su | ==T TET FF mn OOS IT ” T _- nn 
| 
a3uey 'xey "UN ueaW "IPI | yo! | u8 | u9 Ä yt | ye | uooN | 








od ussey mo = 7 'N Or ol = 4 "puoljaseeg 
KAıenıgqdyJ '1OGT 


91 


—= en 
— nn 


TEMPERATURE. 


ne '9E— l19'5E— | ueswW 
PE— ‘'eSSE— 66TE— ‘IL 9t \ZE"9 Å ——————— 
! . ' . — rg'Et — 95 PE 85°S | BE 
| EESE— '06-HE— ‘Lee ' 
6'6z— | 











- . _ ¢ 
_ Fee bet | 608— | Ege— | Hoe I 
- Oe . _ $62 — +.62.— ı tcf ; . _ | orc— of 
ee eT VIET Be Be beer 9860 ee | Fer | VEE gtre— | 6e 
Lee | 8 . ose — been | eee rwCr— ! wSr1— gEr— . ie | Ler. ost — | SHE gz 
G'15— ' . gli— “sim ı så a _ v'ov — €-of — Pee — | " ma , 6z — Le 
o'E1— | rge— Fer | PET psi ed Bac Ä SBe— | ee | Ber | en ge 
'E1— ' | '1E—  Sof— | FEE ı er Vor E'15— | 861 — str 19 
oe | + Los v'Er— | ySe— | 1VE— | ove | Toe | 6oe— | gie— | Fee ger Se 
&Sı— | S " | 99r— | Fl | rør | ver | NE loge— | rge— | g'gt — Soe PE oe 
Zei” . \ Sem A EE | ot rec — | o'SE — ose | rot | et | GEP— ET 
OG — SIE | ETE | læ SLE— 'gor— cev— | Ler— | -1b— IE 
bo | g'gE— | rge— | E9E— | oof EL der. bet. gern br | ey oz 
6se— | 1 L'Ev— i Lov— | Er 2 Ser— ost | Liv . est ee se 61 
LE— 6ır — tot brt 9 ~ PT or— | 66E— | L'6E— OG — Ce 1 
Got | o' 1 b — cob — | E'gE — gst — got ge | 6'LE — 9'0t — 6'gE — ret e 
eS oor | mo | Fel | POE | ge | ge | Lob | For | 066 |6LE—| 91 
‘vE— 'LE— | wgt— | HLE— | a LE— LE— | OLE— | + 6E— | 6'gE— | o6E— 
Se fob | bob— | SgE— | VLE— | FEET roe rod— 65— ' g6E— vott | 
E'EE— gLE— | 6LE— rot re | DET 6PE— | VEE— , CE | ore | oan Er 
| ESE- orov— | S'98— | L+E— E~ | PLET Sem 66E- | hor hor | Gov | EI 
«LE — ‘of — PG _ £r— ' Get 
0'65 — VLE — YLE — LE 9°9 ov — | zer — ger — ger 6 11 
| or — '6E— | g'0 ' CEp — L'Er-— . vor— 
on ‘ob— | brt | Wort 19 | ber | PED— | PIE | OEP 
6 PER Ä Ler— Ycr— rı# — vek re gtr — G-E$ — | ger — bet 6 
| fake SSR See 
. — . — . — ' 66°. — "OP — | ‘ . © — 69E — ° å Ku 
re 61 | gt VLE— | 69E— | gSE— I el 6e— | Hof | L 
E66 — | ‘ob— ' Tor | &'6E— ‘of— | vee— | L'EE— | 6o&— | 968 
| . — ‚se. — Sie — 9'0 . _ YLE — g'9t — +-o€ — 9 
SssE— | Sge— | ott be | &g£— ı 1 ge— | I'gt ' ‘of — G 
‘ve— | ESE— | E'9E— || Eg LE— | 1r6e— | 6SE— | 99 
E'gE — P-EE — | grt bof — L'186— | gge— | wLe «LE 1:65 — p 
‘of — PIE — 1:66 — v'1E— o ! 18, ol... ent — g'LE — L — hr 
eg | TE SE SS ERE | oa len | gut |g 
rLe— | Ege— | P'gE— | P6E— an 'Ep— | HEP— | rEP— | Ger— er— Ch. 1 
g6e— | ree— vit ere | nl bese | bere | oer | evr | Sov— | est 
Sof — | eth — | rs.r— | Lt — | | | on N ln == 
60 — | => 7 Le — iT: 
L_ - Il —— Te oz == ' i 8 99 ut qe Avg 
ap oo | we | wow | aor | 
. u 
‘xEW "Ul UBIN IP! ye! 48 on en 





1898—1902. No. 4.] 


. = 5 ‘piofjasres 
>) wu SS = UM ‚or 088 = 14 N ‚sr „AL p 
° yıeW 1061 








[2ND. ARC. EXP. FRAM 


H. MOHN. METEOROLOGY. 


92 

















$6 | vos— | L6e— | 9S'Se— || 16:S0— |95Se— |€1'Se— |E6' br— (oe re — |16'£6 — || Sy va hEeSe— Leg — 6g'95— zıLa— oLe— | uusw 
9'S I'gr— | Lts— | Egos— Sos— | Eıe— | 6'05— | ggr— | E61 — | 961 — roe— | sız— | L'15— ' Gre— . 618 — '05— | 
S+ | I'SI— | 961 — | Eorlı— | 9'61— | g'gr— | SLı— | 9'91— | 6'91— | 91 — | S'91— | ogr— | L'S1— | 6S1— | S'Li— | wee 
eer | o'E1— | E9eE— | gu 61 — | eLı— | rLı— | rLı— | 9%ı—- | Sgı— | 091 — !! Egr~ | SLı— | Lzee— | c'9e— | Ste— | Che— 
S-tı 6 — | rede — | Ergı— ıtz— | oee— | 105— | 1’gI— | 1°S1— | Eer— | E'91— | Lor— | vor— | L'6r— | 661— | Soe— 
191 | &9ı | but | 19:75— S61— | L'gr— | 6'91— | SLı— | Sgr— ' 161— | 106— | ots — | I'gz — | 965—  eof— | 1:65— 
6L | Loe— | g'ge— | gl'ro— ıLe— | ı Lle— | 198 — | SsSe— | 1've— | S'ges— | 6te— | Sıs— | Gee— | bEz— | Lbe— | gge— 
gl Lıe— | €62— | Loge— || GS le— | E'65— | Ele— | SSe— | 6Ee— * 1 He — | ete— | Lie— | ESe— | Ele— | Sle— | ELe— 
r$ rez— | SLe— | vote— | SLu— | Lge— | ESe— | L-ve— | Ste— | EE5— | S'Er— | Ebe— | Ers— | See— | L'Ez— | 1Se— 
£°6 gli— | rLe— | ggıs— | Ete— | gfe — | big— Eıe— | #61— | S'61— gg1ı— | G'15— | Szee— | ges— resg— | 15 — 
SL | eLi— | Ltre— | o0'15— || Ste— bve— | See— | 0'06— | Sıe— | gils— |, Sos— | o€e— | I'gI— | ogi— | E'61— | E'61— 
cor | 891 — | #9e— | oL'15— | L'6r— | Lgi— | L'græ— | v61— | 661— | 161— | gıe— | Ess— | rSe— | ou — | gte— | obe— 
99 | gbi— | vie— | Lgli— vıe— | Sose— | roe— | 161— | b'Liæ— | L'S1— | 9Sı— | 9'91— | FLı— . 991 — | Lgı — | o'L1 — 
ot 891 — | goz— | 9g'g1— | P'61— | g6r— | ggr— | Sgr— | blr— | SLı- | LLı— | b'gr— | Lgı— | G61— | E'0z— | S'05— 
Lt ggı— | S€e— | 16'16— || gos— | gos— | Foe— | 1'05— | 961 — | 208 — | P'osz— | gos— | ots— | bEe— | Ste— | bE — 
G'11 : 9'61— | 1'16— | Eote— | wEc— | ofe— | bez— | tze— | Sie— | Sr1e— | so'o5— | Ste | wre— | b'or— | 988 — | Y'68 — 
so | Ir re— | 6:0£— | 6H62— || GoE— | zrof— | 6'65— | 6:62— . g'6z — | 165— : wge— , SLe-— | rot— v6e— | 665— | L'08— 
89 ege— | O'SE— | 96'18— | E'1E— | L'oE— | HI1E— | GIE— Hof | Lot— ı1ee— Lei gei- GbrE— | bei | rıe— 
PS | OEE— * HgE— | 68°SE— I gSE— | OSE— | HVE— | GHE— ı 9'PE— | 1SE— , ESE— | L'9E — | gE — | PLE—  tge— | 69E— 
eer | ele— 1 PRE— | E1'PE— ' or0o&— | e6e— | PYE— | F'EE— | PYE— | HHE—  rHE— gb€— | GI1E— I SLE— | 9'9E— P':6E — 
L'S1 | Los— , t'ot— | eg6e— ' b'ok— | PYE— | HHE— | Lei gQet— | GIE— | 6'08— | f'6r— Vgs | ges | 0OGE— | GIE— 
rer | 1:16— ' eS€— | Eg6e— | Sıe— | 6'E5— | VEu-— | ıLe— | ege— | 0:06 — | Sof— | ezt— | g tE— | OFE— | oe SE— | PYE— 
rg |! G6e—  grE— | 19:ce— | gvE— | #HE— | hie | re | o18— | orf— | L’o£— | P'oE— | L’o&— | GeE— | sg rE— | oF — 
PS . Bge— gete— eS1€— || Ve&— | geE— | Er w1e— | €6z— | gge— | vot— | goE— | EzcE— | rEE— | ESE— | GIE— 
9°61 | reı— L'1€— | gıle— Lie—  s'ot— | -6e— Lge— | ble— | ELle— ıLe— | 995— | S'95— | 6Se— | abe- | Z'18— 
19 | r&I— : egr— | 0991— | E'Lr— | Stı- Ggr— : egi— | S-Lı— | gLı- | peer — 991 — | 6Lı— | Hor— | HSI1— | 6+1— 
9'15 | 6eı— | StE— | o8Se— | HHı—-  bbr— whI— gee— Hee— | Lie— Qle— | voc— | HIE— | HEE— | off— Lei 
€'g | Se | gee— | E6'05— | Fei— ose— | giE— e1€— | S6e— | gle— | t65— | Foe— | ge. rıe— 1 Sı8E— dei 
gl | gee— | go&— | og le— || got— I Lée— | gge— HFle— | gSe— | 1-be— | toe— | rlLe— : Løe | tgz— | bge— Vgs 
Ver  ove— tof— | Stroe— | c6e— | r0—E— S:0f— | G'65— | bLle— | rle— | g99e— | E6e— Liit— were  voQf— | PEE-— 
€-o1 | 0'9E— | E9E— | oOS'EE— | gre— | o'SE — | G*EE — | rıe— ' 068— | 0'0£— | Ert— ' PECE-— | L'SE — | r'ot— | E9E-- | ere— | 
' | ' ' 
——— = —— — vr 1 = — — ZU TT ET —— ni - u: | a= 
azuey | "XBW "ull uvayy | IPIN yor u8 y9 y? | yz uooN ye! | u8 u9 | ut ye | 





> WES =%4 "M 0.88 = Y N 6% ol = Å "pıoljaseen) 
Indy '1061 


93 


- — | — mm 


TEMPERATURE. 














6L-11— | rrer— |[ag'11— ‘ge11— |bg'o1r— ISg'01— g6'01— ||90'11— iI1L'11— |esreı— |99'1— |B0'E1— |60'E1— | uesy 
90'11— , 98 — | OL — | og — | rg — | 06 — | Eoı— L'11— | r€r1— | €€1— | erı — | L'Pr— | ger— 1€ 
g6'01 — | L'€1— | eer— | 6'01— | L6 — | 86 — | zor— || gor— | tg — | rıı — | S'11— | G'rr— | Esı og 
gr'or— | t'or— | sor— | E'11— | g'or— | L'or— | 96 — | L6 — | 16 — | Loı— | P'or— | G'11— | Sıı- 6z 
oLoı— vesı— | E'11— | Lıı- | reı— | Lıı— , Feı— || Pör— | Ger— | rri— | 86 — 199 — | HS — ge 
see — | EE — | 66 — | ge — | Se — | oz — , ge — | LE — |] gE — | oF — | st — Lr— | GE — Lz 
sey — | SE — | VE — | IE — | ge —: ge — | se — | gE — | gr —| gS — | 39 — 59 — | OG — ge 
es6 — | oL — | 99 — | Lo — | #9 — OL — | og — | EL — | E'11— | Ler— | SEr— | 6E1— | L'E1— Se 
Ig —  E'E1— | ger— | E'11— | L'or— | Sor— | 66 — | 86 — | Lo — | rb — | GE — | gE — | Le — be 
cgi — | €'1 — | eo — | 10o—,o0I— | Er — EI — | IG — Se— | be — | OE — | OG — | re — Ez 
gos — | SE — | 6E — | GE — | 6'E — | gf — |gE — | 6% — | Lo — | ol — | Lo — | 89 — | oL — ez 
gSor— ; VL — | PL — | gl — | gl — | 6L — | L'g — | Eq — | Loı— | ger— | Stı— | E'S1— | Erı— IE 
856 — | Ger— | rer— | r11— | #6 —  €6 — | 988 — FH — | 66 — | gg — | EG — | gl — | og — og 
SoS — | eg — | VPS — | EG —| or — | Pr — | Sb — | oh — | rv — | eS - | OG — | OF — | HS — 61 
eso — | vr —- | OS —!|9r — | LE —~| et — | Le —| PE — | 99 — | PL — | E'01— | ozı — | Ger— gi 
€rSr1—  L'Er— | 1'S1— | 6'Præ— | ovr— | LEr— | gbr— | Leor— | eor— | E'L1— | S'br— | sqr— | gor— Li 
EL'91 — | rLi— | &Lr~ | Lgı— | gSr— | esi — | CSr— li GSr— | 6'S1— | e-gpr— | S'oz— | E'05— | E'61— 91 
EL'01 — | eSi— | Erı | L'Er— | S'E1— | 681 — | Ser— : 6'11— | el — | &9 — 1 og — | EL — | og — Cr 
POL — | gl — | LL — | 9L — | SL — VEL — EL —) gl — | og — |] +g — | og — | Vg - |] Se —- ti 
Er'or— | Eg — | 06 — | 68 — | og — | eg — | og — | 66 — I 601— | Ez1— | L'er— | L'E1— | HHı Er 
boei— || bbr— | c€r— | Ser— | Leer— | Lei— | gor— | L'o1— | S'01— | €'01— | L'11— | Ger— | 6'51— eı 
6901 — | eıı— | Loı— |S6 — | 86 — |S6 — | L'6 — | o'01— | g'or— | gıı— | Ger— | Ezı- G*'11— I I 
sL'E1— | gri— | E'11— | Ger— | Ger— | ver— | &er— | Ger— | abr— | S'S1— | Sor— | Gor— | g'E1— OI 
EL'S1 — j E'L1— | elı— | 691 — | S'S1— | Stı— | erı— | g'rr— | L'E1— | g'S1— | E'91— | S'91— | E'91— 6 
€6'S1— || g’Sı— | r'S1— | VS1— | gvi— | rS1— | 6Hı1 — | 6'S1— | S'Q91— | E'9g1— | r'li— | elı- | o'LI— 8 
of trı— L'91— | 1'91— | ovr— | Ger— | Lıı— | gıı— | grr— | r€r— | S'Er— | E'S1— | 691 — | ggr— L 
9061 — || 661 — | Eog— | groe— | rg1— | E61 — | L'61— | g'61— | S'61— | L61— | ELı— | rLlı— | 691 — 9 
g6 41 — || Ovr— | HSı- | eSr— | ger— | S'Pr— | E'S1— 641 — | gei— | ger— | Evi— | 89ı | orL1— Ss 
6291 — 191 — | gvi— | +Sı- | orı— | ver— | Fıl- | ıtı— | L'S1— | 6Lı— | groe— | Lıe— | Sts— å 
oS'05— | rre— | L'61— | I'QI— | I'gI— | 6'QI— | 106— || rıe— | oes— | grez— | S'61— | 6'15— | Les— € 
go‘ee— || ıee— | E61 — | L’gı— | gre— | ree— | E'15— | Sıe— | o65— | See— | 6be— | Gbe— | rrbe— © 
66'15— || Ere— | Lee— | 0'05— | res— | ote— | Les— | rgr— | E'E5— | S'0o5— | Ete— | Eız— | Sıe— I 
= IEEE TF ZT En III=I="====="=-—= 7 - å m T =. | nn — _ DITT > EE _ 7 = 
UuBIY “IPI yor ug u9 ur ye | uooN yoI u8 y9 yt | y& £eq 





1898—1902. No.4.] 


2 wSS=YU ‘Mm 0F.98 = % 'N /6V ol = 4 "pioljeseen 
‘ACW "1061 








[2ND. ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 





yoI 


Y'N, +8 = Y 'N 64, 9L = å *puofjasver 
‘sunf “1061 








ste— |19:6— 
I's oc g'1 
ge re oE 
L'1 Se 95 
re ve ge 
o'I 6'0 L‘o 
G'r c’o— Eo— 
go— 6'0— E'0— 
g'1— 0'E— E'1— 
B'0— 0'0 ge 
I'0— ro— L'0— 
oe — s'E— g'E— 
91 g'I 6'0 
9'1 o's I'l 
9'0— g'0— 90— 
o's — Se— | ge— 
vE— ct— be — 
So— 0'I— L'1— 
re— Le— ge— 
ot — reo Le— 
o'E— 1'$— 9S— 
os — €-s— 0'9— 
6'E£ — 1$— er+— 
89 — gl — E'g— 
vg— 09— E'9— 
r€— o'p — sy — 
8'9— 99— &L— 
v'6— e6— r8— 
LL— 1S— +E — 
09— r9— r9— 
rg— | 58—- | 98— 





II 





TEMPERATURE. 


1898-1902. No. 4.] 


loS-e lje€-e l1€:e |Pr'e | ueow 





Ly 1S a) G1 O'I II to 
Ire | L'E 9'0 os 9°e E'E 1's 
EE | ab oe ort L'e ge e's 
of 16t 61 &'E og I's vo 
cr 65 L'1 te o's ec er 
re gt | GI ce 61 o'& ze 
61 L's go G'1 rı 91 gi 
Ge 6'c +o L‘o er 9'1 TI 
Se EE go ot 9'I Sı 91 
o'S EL ee GE ge IE vz 
gs 6°S 10 6'0 I'l g'0 ro 
zs eS 0'0 6'1 el to go 
EE el OI- " &'0— ro— ro— 0'0 
GE ot S‘o— . &'0 I'O 9'0 go 
ry + vo o'I ro to go 
ge 9°S gi I's oe ee o't 
09 L'g L's gr eg g't €°E 
S6 eu ove eo FE er or 
6 € L'L ge EL 99 vg oL 
L°< goı rs rl 99 &'9 ÆR 
L'S 26 GE &'9 g'$ g's oS 
L'9 88 re gt ge ge oz 
L'g r¢ tz + gt ore oe 
Ss 19 90 6°0 I'I L'1 o'r 
9'2 ee 9'0 Sı g'I 
1 £ GE to oz 6'0 
ES PS I'o 10 L'o 
L-e er ro— orl go 
re 68 co— Gr ro 
6°S 1'9 Z'0 L'1 ot 
69 | Og | per gt ge 
| 
aduey | “XU Ul 48 qe 
I 








=% ‘M oF .88 = 7 'N oF ol = 6 puoljaseen 
“Atal "1061 





[2ND. ARC. EXP. FRAM 


eee eee a nn un 


METEOROLOGY. 


H. MOHN. 











“UI 





"psoljasssg 24) ut wpsemyynos Buryiom {vum Japun Joquiaideg 35 243 03 ynany ıgEı oy) wor , 


6g'0 ‘$S‘o 





Lg +— 
LEI — 
9 '1— 
g0'0 
gre 


| 
| 
ge 





 19- 
ı eg— 


zoo 
gro 
€0'0 
98'0— 
Le'0— 
9L'0 
Lg'1 
6e'1 


uUvoW yO! 





PW 
I 


od ussey 


‘ysnbny 





*'M 09,88 = 7 N 6% ,9L = Å ye! 0} 481 


"106 I 





"pıoljasees) 


eA OS NO mo ao 


p 
ol 


97 


TEMPERATURE. 


1898—1902. No. 4.] 








saquiea}dag 








"1061 








Ly | gS — | S'or— | 6118 — |Iılg — |Log — joSg — Jıeg — |99'L — SEL — I#gL — jLgl — lag — oSg — erg — eig — | uvay 
ve gir— | eSi1— | gS€r— || Ger— | r€r— | EE1— | bYr-- | G'11— | ver— | EEI— | rbr— | Erı | Stı— : 1Sı- . Ehı— | of 
9°S eer— | gli— | Le€r— | 6'E1— | ger— | 1€1— | r€r— | ofr— | r€r— | ger— | SEr— | geı— | L'Er— | rPr— | GEr— 63 
gl SEr— | ya — | VL'Lr— | ri | E'Qr— | E'Lr— | 6Lı— | wHgr— | Sgı— || egr— | Sbr— | Gor— | rLı— | E6ı— | r1z— gz 
G'11 |E6 — | gos— | EL’gı— || 1:61— | L’gi— | g61— | boe— | ggı— | glı— || gli— | Gor— | 1°Sı— | L'Er1— | Lıı— | 1'11— Le 
etz eg — | S'or— | gL6 — || S'0r— | 101— | 96 — | 66 — | voı— | 66 — || 78 — | og — |S6 — | g6 — | Foı— | Foı— 95 
6'v $6 — | Pbr— | Eg'gr— | er1— | geeı— | b'ur— | geiı— | S'E1— | g'I1— | 681 — | gei— | wEr— | geı— : E'E1— | edı— Se 
Se o'11— | S'E1— | gorer— || r€r— | 6'11— | or1— | Fıı- | Ger— | Sıı— || Lerr— | Leer— | Seı— | E'E1— | ger— ,gıı be 
Iv Grr— | E'S1— | gl-er— | L'11— | Leer— | 6'E1— | r£ı— | 6'11— | Sıı- | E'11— | rer— | otı— | gEı— | 1'br— | 1'S1— Ez 
ge 6e1— | L'S1— | grtı— || 1S1— | S'S1— | L'S1— | E'S1— | Erı-— | PErI— || GEr— | 6'E1— | Erı— | E'Pr— | rbr— | otı— Ez 
€°S gl — | r€r— | geıı— || r€1— | 1r'81— | L'11— | E'11— | L'or— | Gor— || g6 — | E'51— | gir— | Ger— | Gor— | 96 — IE 
rv So — | gor— | ıgL — gor— |96 — | &g — | 18 — | gl — |gl — | el - |99—|199 - 189 — | rl — | al — og 
9% 6S — | Gor— | 66L — | gl — | gl — | rg — | GL — | Sg — | og — PL — | Lg — | PL — | 86 — | S'or— S'o1 — 61 
9S oL — | geı— | t96 — reı— | ger— | L'11— | gor— | 06 — | 16 — | eg — 98, — | vg --| te — 198, — | 88 — gi 
eS 98 — | 6€1— | go'11— || 98 — | 06 — | 06 — | 16 — | 6 — | GSor— || L'11— | rer— | O'E1— | PEr— | G'EI— | E'E1— Li 
Ss ol — | fer— | 8956 — || Feı— | rrer— | gıı— | L'o1r— | €6 — | og — | PL — !LL- | og — 106 — | 06 — | 88 — 91 
ee 6g — | I'ei— | 1P'O1r— || 96 — | P'or— | Fıı— | 1'11— | ror— | 16 — | L'6 — | Soı— | Soı— | s'01— | Soı-  g'11— Sr 
Le 69 — | 9'01— | teg — I gor— | 96 — | 68 — | gg — | 6L — | rl — LL—j;jgl — |9L —{; gl — | gl —'‘ Ll — ti 
L'€ PE — | rl — FPS — | rh — | gS — | 69 — |] gS — 1959 — | Og — | BO — | gt — | es — | Hv — | ot — | gE — Er 
ı + se — | gl — f 119 — | ov — |9r — | 1h — 166 — | ge — | re — | ES — | ov — | Sg — |} gl — | OL — | cg — eI 
1°? GP — | 98 —]JIbg — | 19 — |! gl — | Lg -- | 19 — | OF — | Qe — | ss — ILS — | gqg—log— | SL — 1 Sl — II 
L'E se — | el — 1 oo:G — | el — | PS — | og — | oh — | oF — | QE — rv — | gv — | ES — EG — | OG — | 6b — or 
6+ Lo — | 96 — IE — | gr — |gr — | eS — )95S — | aor — | BE — | ge — | gt — | Ib — | er — | 811 — |9'1 — 6 
L'9 0'0 Lo — | ece — Le — | 91 — | 91 — | 61 — | Go — | 66 — | GE — | gr — | eS — | 956 — | 09 — | og — 8 
ge ge — | rl — I 99696 — | gg — | EQ — | 89 — | SS — | OS — | Le — | gr — | Le — | gr — |es — | 89 — | rL — L 
6% 6e — | 89 — | ers — | gg — | 89 — | oS — | LE — | EP — | ger — | gS — | QoS — | GF — | PS — | gS — | Leg — 9 
es 91 — | 89 — 1 16€ — | SS — |eg — | er — | SE— Lu —|ve-— | ge— |] gt — Jır — | ur — | 6E — | gé — Ss 
eS t'o gy — fol — | vr — | gr — | ge — | Le — Jos — | I'1 — I'I — | 0'0 Po — | So — | Yo — | zo — b 
ot OG 0'0 OI‘! 0'0 ro 9'0 I'I ee ce oe L'1 E'r O°! L‘o go € 
bE oe #1 — | 68°0 L‘o 9'0 go vo go L'o br L'o z’o ro — | 90 — !Lo — e 
og ve 09 — Ie6ı — || go — | to — |gı — | gro €'0 git o1 — | 6e — | gb — | ge — | OF — | os — I 

22uvy | ‘xe "UN uvIY "IPI yo! u8 | u9 ut ye uOON yor | u8 u9 y? | ye Ava 

oo wos = 'M Bf 88 = Y 'N ov ol = J ‘pinfjasuvy 10€ 03 19 


[2ND. ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 


YS | rlr— | See— | #661 — |'goroe— itrros— j60'05 — |Sg'Ör— ‚29° 61— |09'61— | bg'61— ‘ston — ISeoe — |É0'06 — gl Ör — 106" 61— | uvoy 
ror | Stı — | ote— | Hı ee iF ı de— | obe— | S'tu-- | obe— | rbe— | 6E5— | ebe— | S'Er— | ofe— | wre - | voe— | ooe— 1€ 
e'g AOI— | 161— | Seer— | 1:61— | O'S1— | wSr— | ger— | GEr— | S'r1— | G'rre= | Lii— | orr— | L'rr— | Lıı— | ger— og 


vb E'11— | L'Se— 69'61— | E'E1— | E'E1— | gıı- | GSer— | IPr— | E'05 — | L+e— | LSe— | SSe-— | SSe— | ESe— | She 6c 
Ez tee— | L’te— | Lets— | Gee— | E£e- | Lee- | 18° — 9er. — | See— 


| Geo— | gee-- | 6te— | 6Ee— | E-ve— | Lre— ge 
re See— | 6be— | 968 — | Lte— | Ste— | rbe— | Ste— | Etre— | O'ro— Yrte— | ots— | vte— | Gee— | ESe— | L'Er— Le 
GE stse— | L'95— | go'Se— | gtre— | 6Se— | gSe— | Lige— | Sgue— | oSe— || 6 ve— | ghe— | gtre— | Sthe— | 1 de— | Lee— 95 
GL rez— | H'0£8— eo: be— | ebe— | gte-- | Lee— | oSe— | oSe— | 6'E5— || Sthe— | Ers— | gre— | 6 be— | gGe— | 198 — Se 
EG Ste— | g6s— | 6g'95 — | Sge— | Lle— | SLe— | Ele— | S'95— | S'95— | SSe— | ESe— | LSe— | E'95— | Ege— | 9:68 — bz 
ec gtre— | g6e— | 6b'Lz— | gge— | 068 — | gile— | 695— | L'be— | 993 — | L9e— | gLle— | Ege— | Erge— | LLle— | Ele— Ez 
SS E'E5— | gge— | sıle— Lge— | Egse— | rge— | gge— | 6Le— | LlLe— | b'95— | Sge— | ırLe— | E'95— | eSe— | 6be— zz 
re Gec— | oSe— | gS'be— || LEe— | Ste— | GO be— | gSe— | gbe— | gtre— | ESe— | L-be— | 1°Se— | boe— | obe— | HEc— IE 
a S'05— | GEs— | 06ce— | ete— | GEc— | SEe— | gte— | gts— | Sce— | ree— | ges— | vses— | bee— | ree— | 1'55— og 
ES g'gI— | 1 de— | g6ıs — | 9'15— | Eıs— | GSee— | #61 — | I'15— | 1'05— || gıs— | rbe— | Life | SEe— | 606 — | 1ee— 61 
wl otı— | rıe— | Sogı — | gos— | roz— | rıe— | L'61— | Fgı— | Oo'LI— || 691 — | elı— | rlLi— | Egr— | 1'91— | 191 — QI 
o's g'Er— | gSı- | ov bi1— | g'S1— | 0Sı- | Sbr— | 1'bræ— | wer— | GEr— 6'E1— | r'Pr— | E'Pr— | biyr— | grr— | gti Lı 
Gg rei— | Gez— | #861 — |, ger1— | LSı— | rlLi— | ogr— | 6gr— | L'61— | g'03 — | 6'05— | ız8— | Les— | Gee— | G'15— 91 
19 rGi— | ere— | erli— || s'16— | 061— | E'g1— | PLi— | Gor— | 1°91— || 1'91— | bor— | 6'S1— | egr— | #91— | g9r— Sı 
g'I #Lıi— | o61— | E1'g1— | SLı— | LLı— | gLı- | 6'L1— | 1'g1— | S'QI— | rgr— | Sgı- | 6'g1— | LLıi— | Sgı- | ggı- ti 
rt eSi— | €61— | ES'Qgi— || ggt— | P'gr— | ggı— | 161— | 861 — | E'g1— | L'gr— | E61— | 061— | S'gi— | Flı- | rLı- Er 
o's GS1— | S'Li— | 6891 — || SLı— | Egr— | 6'S1— | gSr— | 1'91— | L'91— || Egr— | 891-- | E'91— | 891 — | L'S1— | Sgı-— EI 
GE L'91— | woe— | Eegr— || gor— | Elı- | SLı— | 6Lı— | GLI— | 6'g1— || S'61— | Egr— | L'gi— | 161— | GLI— | 061— 11 
6% S'gi— | t1e— | oros— || S'61— | vos— | E'15— | L'05— | 6'05— | 961— || 0'08— | coe— | 6,61 — | 6,61 — | 6'g1— | 1:08 — OT 
eS G*S1— | L'o5— | 1061— || E61 — | g6r— | S'05— | 6'61— | Los— | E61 — || S'61— | 661 — | L'61— | 691 — | 6'S1— | 691 — 6 
oer | 891 — | gge— | eros— | 691 — | FLlı— | SLı— | 6'Qg1— | 6'g1— | L'6r— || 1'18— | gee— | SEe— | Ste— | E-E5— | L'15— 8 
rl &'E1— | E'05— | 8091 — | 6gr— | E'05— | S'Qi— | g'QI— | s'Er— | gibr— || ghı— | 091 — | #Sı- | FSI— | or — | E'S1— L 
es ger1— | gli— | 66'br— || Stı— | L'S1— | Svi— | o&ı— | rEr— | E'E1— | S'E1— | ger— | 691 — | S'Li— | S'91— | S'91— 9 
g'E 891 — | g'g1— | o&Lı— | rLı— | rLlı— | rLı— | PiLr— | SLı— | 6Lı— || rgr— | LLıi— | oli— | L'gr— | L'gr— | E'L 1 — S 
Le Pbr— | rgr— | grgr— || 6'Li— | rgr— | ogr—- | gli— | E'L1-- | Sgı— || 6Sı— | Gbr— | Stı— | E'S1— | S'S1— | 1'91— f 
L'9 otı— | L'o5— | sg'g1— || E'91— | 1'91— | Gor— | E'S1— | L'br— | bfr— || Gbr— | rLi— | Sgr— | 661— | L’gi— | 061— € 
oL g'E1— | gos— | Po'61— || G'61— | E'08— | Los— | ovo8— | 661 — | E'61— || S'61— | S'61— | S'61— | 691 — I rli— | Egı — | z 

I 

| 


or prt PSr— | sS'Er— || otı — | gti— | #Sı- | rPr— | GEI— | ov1— G'E1— — Bei | fu Ez — 








oo wsS=y 'M 8,88 = 7 'N Or 9L = å 'pioljaseen 
299070 1061 





TEMPERATURE. 


1898—1902, No. 4.] 








groe— | E8'61— 
bbe— | 8661 — 


£'0£— | glLSe— 


adusy | 'xew “Ul UTI IPI yo! 


g'HE— | 60'25— | gPE— | ErE— | rPE— 
E:SE— | 60'eE— || 6'0£— | L'0£— | 965 — 
GPE— | Eree— || teE— | c€E— | SHE— 
g'EE— | 10'16— | gEE— | S'uE— | g'1E— 
G'EC— | SEet— || vıt— | E'18— | G'1E— 
E'PE— | SoEC— | geE— | ofE— | set — 
rce— | EgeE— || geE— | oEEæ— | ofE— 
ese— | gl rE— || gSE— | oFE— | ec bE— 





P'OL— | seee— | VSE— | gre— | gre— 
L‘E— | geoc— | €6e— | 165— | €'0£ — 
vee— | 1568 — | weE— | got— | PEE— 
g'95— | te Se— | gg9e— | 1'95— | Lge— 
G'15— | E9'g1— | S'16— | vıe— | 661 — 
€'91— | 99 Hı — | E91 — | g'S1— | rbr— 
o'oe— | SLee— | ergı— | tos— | E'13— 
L'Se— | evve— | LSe— | €Se— | gte— 
E'ge— | 16¢e— | e-ge— | E-ge— | 698 — 
gees— | ogLı— || S‘oe— | gos— | Lo&e— 
g'g1— | 69'01— | Eg — | gg — | 16 — 
E'61— | Og'bi— || Pur— | 6'11— | L'11— 
gee— | OG'S1— || gSr— | SLı— | E'g1— 
19e8— | Lo'16— | gte— | #Se— | 1'95— 
gsee— | gE'05— || ggi— | S'61— | 661 — 
| 9'05— | &'05— | L'Q1— 

9'61— | gor— | rLı— 

Eoe— | et: ve— | Lre— er gets— 
Lee— | r'be— | gte— 

698 — gs" EE — See— | 6'15— | 6'15— 
| E9e— | SSe— | 1Le— 

SLe— | Sge— | ESe— 











eg | L're— | 6Le— | 6gre— ||1856— lr€Se— |Lr'Su-- |ErSe— lo6re— |Lg'bz— ILL'bz— Isgre— |19'95— ertre— ssre— g6trs— | uray 


rve— | oF€— | s'EE— || os€— | g6z— | o6e— | $'6z— S-62— | o'18— of 
Ge€— | oe€-— | HIE— | GIE— | HeE— | SeE— | geE— | EEE— | HHE— 6z 
o'PE— | Ge&— | o5Eæ— | goc— | ovzE— | ofE— | SHE— | SHE— | g'PE— gz 
b1E— | o1E— | g'6z— | S'6e— | 165— | E6e— | 0'05— | o-wE— | ret — Le 
got— | Lıe— | vee— || SSE— | r'SE— | NEE— | o'EC— | gee— | ote— 92 
ore— | zıe— | SEE— | E'PEæ— | GEE~ | zEE— | SEE— | O'PE— | O'EE — Se 
of€— | ree— | S'uE— | GeE— | Est | gr€— | wei | S'uE— | S-ze-- to 
oS€-— | oSE— | 2 SE— | eSe— | gre— | 0SE— | aSE— | oSE— | ao SE— Ez 
o'PE— | gEE— | B'EEæ— | gtE— | ofE— | L'et— | evE— | gie— | 608 — Zz 
g'0£— | s'0£— | s'08 — | Sot— | P'oCE— | E'05æ— | gge— | 9'1E— | gıe— 18 
See— | gof— | 16e— | gLe— | ege— | SSe— | b'os— | 6Lle— | 6Le— og 
L:‘Se— | 1:95— | P'Se— | vSe— | wSe— | bSe— | gte— | bEe— gee — 61 
6'g1— | Pgı-— | Sgı— || GLr— | LLı— | gLı— | E'Lr— | PLr— | E'L1— BI 
+tı — | 'Pbi— | 9'EI— | gEr— | rPr— | G'bræ— | S'S1— | 1Sı- | rPr— Lı 
gere— | vEe— | ots — | Lee— | Lte— | 1 re— | Ste— | 6'Ez— | 098 — gI 
Ste— | LEe— | Ebe— | oSe— | rbe— | GEe— | Eve— | Erz | 1'Se— G1 
SLe— | Egs— | E98 — | o'Se— | 6GEe— | See— | S'13— | gie— | Gos— tr 
rıs— | 186— | see— | bie— | 161— | E'g1— | 6'11— | og — | 86 — Er 
P'or— | S'01— | 66 — || E'01— | o'11— | o'gr— | L'11— | Leer— | 9'E1— TI 
Gor— | o'11— | Lıı— || gli— | Ggr— | Sgr— | €61— | rgr— | E'L1— II 
o'gr— | E'91— | PESr— || L'r1— | PEr— | Ser— | L'e1— | 6'vI— | gee— or 
gtrz— | See— | ree— | ggr— | G'Li— | G'61— | wLI— | G'Li— | 6Lı— 6 
6'61— | Eos— | 1'61— || gos— | 1es— | Fıe— | gie— | gos— | E'08— 8 
061 — | 6Lı— | gLı— || 991 — | SLı— | elı— | 1181 — | 861 — | 181 — L 
t#Lı— | 6Lı— | ggı— || 161 — | r06— | er1e— | Ees— | Ere— | bbe — 9 
Ste— | 1Se— | Ers— || Ste— | gts— | E'95— | 6Se— | 198 — | 6' br — G 
rSe— | 6Se— | E:086— || oo—— | 1'956— | E'95— | FHe— | Ste— | 1 48 — r 
Lose— | eeo— | Scee— || Lee— | E'E5— | b'Es— | gEe— | L'18— | tre— € 
0g9e— | Eve— | Lte— || Gee— | Sce— | Gez— | Lre— | Sge— | Ele— E 
Ste— | gSe— | 1te— || L'Se— | oSe— | HEs— | Ste— | gEe— | 1'to— I 


18 we | 49 yr ye 


ne eee ee ee  mn — _ — ——— _ —— — ——— ——— 
na - 


tu GG =< y 


*M 88.88 = Y 
"ı9quIaAON 





N ‚or ol = 
"1061 


6 ‘profjasvesy 








[2ND. ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 


100 


eg | Soe— | L'eE— | 0668 — ||EL'65 — lo€-6e— |VE'65— |gE:66— 'E9'65 — |1666 — || 6808 — Eerot— |E6'0E — |rø'0E — 6ø'086— !soot— : unaW 














I'6 L'oE — | get— | egıe— || 6o1e— | gr€— | 61£— | oc€— | G1E— | oe€— || gi€— | ceE— | oeE— | HıE— | g'1E— | r16— 1€ 
€'9 Gof — | ggue— | 10 FE— || OI1E— | 6'08— | GoE— | ocE— | oetæ— | g VE — E'95— | egQ€— | 09E— | o'Q€— | got — | o'SE— og 
ger | 6'E5— | g'SE— | IL'1E— Å g'SE— | oSE— | 6 rE— | oSE— | O'SE— | gi YE — | B'EE— | o'16— | o6e— | Fge— | 4Se— | wte- 6e 
es G'E56— | gge— | 6698 — || Ste— | otfe— | 0Se— | gSe— | S'95— | gge— || gge— | ogs— | S'Le— | 6'95— | bQe— | e9e— ge 
901 | 5'93— | g'9E— | gete— | 992— | oLe— | o5Eæ— | ofE— | L'EEæ— | E'PE— || 6'PE— | g'PE— | o'Qe— | 09E— | SSE— | SSE— Le 
SL G-ge— | 096— | ce'eE— | o98— | eSE— | SSE— | SEE— | SEE— | o'EE— || osf— | E'08— | 2'65— | L'65— | 068— | L'6e— ge 
rs gtre— | oo€— | grle— || oof— | e6e— | ege— | ele— | 6Le— | 6Le— | 6'95— | gSe— | gbe— | b'leæ— | gos— | gle— Se 
95 S'S6— | rıE— | gegs— | Ege— | Lge— | E'085— | 668 — | Hgz— | gSe— || 1le— | oge— | gle— | GSe— | S6e— | 008 — ve 
rv 062 — | 1'6€£— | g9'0E — I'06— | 065— | o'6e— | S'66— | cof€— | 10£— | 106— | voc— | g'16— | ovE— | ree— | oEE— Ez 
6'E EEE æ— | eLeE— | E9Sse— || vrE— | E'E0C— | gEE— | 0SE— | ogs æ— | E9E— || g9E— | E9E— | eLE— | g'ot— | s'98æ— | L'SE— EE 
GE ose— | SSE— | SSEE— || SSE— | gbE— | oPE— | EEE— | gEE— | gEE— | GzE— | beE— | ocE— | geE— | G'EE— | ode 1E 
oe G‘1€— | SHE— | GeEE— || SHE— | oFE— | G'EE— | ocE— | GIE— | GecE— || gEE— | oFVE— | QEE— | o'PE— | B'EE— | HeE— ov 
o's gıe— | gre— | gete— | ocE— | EzE— | cEE— | e-vE— | GEE— | get— || ce EE— | HHE— | OPE — | SEE— | goe— | oEE— 61 
PL eSe— | get— | ge 1€— || get— | e-zE— | gi€— | o1€&— | s'18— | gof— || s'et— | Ge€— | e1€— | goc— | g'ot— | E-ge— 81 
ev ıve— | E'95— | CE'be— | E95— | oSe— | ESe— | oge— | oSe— | oSe— || gre— | gEe— | gEe— | See— | bee— | es — Lı 
6'9 zee— | 16e— | LE Po— || oze— | ezse— | Fes— | gee— | 188 — | Gee— || E'E5— | obe— | 69z— | ole— | Ele— | E-gz— 91 
1°¢ oLe— | 1'e€— | E968— || bge— | oLe— | ıle— | gle— | L'6z— | o1€— | wee— | e1€— | e6e— | p6e— | o18— g1E— Si 
0'6 09e.— | O'SE— | 1G1E— || SıE— | gge— | o'ge— | S'65— | r1€— | Ft | €SE— | g'EE— | oPE— | PYE— | gPE— | L'EE— br 
oe ose— | ovE— | ErSE— || GeE— | osE— | gie— | obvE— | ofE— | cEE— || oFE— | O'PE— | OSE— | GEE— | V'EE— | bot — Er 
Sol | Eız— | g'18— | L6-ge— || gie— | o1€— | 6'18— | gé6e— | 668 — | L'oE— | 0'08—  gIE— | 195— | E'Se— | 2'95— | o'Pz— zı 
9S o'61— | gbe— | Si-ee— || Gie— | GEe— | E€e— | gee— | eEe— | Eee— ı te — | E'bø— | E'15— | soe— | S'61— | 061 — I I 
6 ggi— | gle— | ıS Es — 9'g1— | ooe— | L'15— | oee— | Lez— | L'E2— | ofe— | ofe— | E9s— | S'98— | g'or— | gle— OI 
v6 oSe— | Hr rE— | 9S’ge— €'92— | ESe— | LSe— | boe— | 098 — | 99e— | 8 Se— | 962. — | ezcE— | ofE— | Ert— | G'EE — 6 
so o'gz— | SHE— | S6'18— || FEE— | O'EE— | B'EC— | O'1E— | L'6z— | 168 — || 6'08— | ecE— | ofE— | GEE— | ec EE— | SeeE— 8 
Gor | L'o5— | gi€— | 69'r5— || g'1E— | o6e— | ole— | gre— | eez— | efe— | sE5— | L'Eo— | g€e— | S'E5— | S'E5— | obe— L 
es ete— | S'ge— | tıgz— || E'Pz— | LEe— | gte— | oSe— | SSe— | ogze— | gle— | E'gz—  L‘Le— | gle— | oLz— | goe— 9 
9's o'Sz— | gle— | ıt9&— | goe— | ole— | SSe— | eSe— | aoge— | oSe— || oge—  E'95— | ole— | Ele— | ELe— | SLe— G 
o'or | LLe— | p'2£— | 99'78 — LLe— | 6Le— | ogs— | L'ge— | g6e— | Eei— | oFVE— | ogfæ— | SgE— | SLE— | ELE— | of — r 
&'9 o'68— | s'SE— | 1166— || wSE— | S'PE— | DEE— | gei— | SEE— | ert— | gEE— | EEE— | we€— | osE— | gre— | g'1E— € 
L'S giløæ— | S'EE— | Se6e— || oof— | 065— | 6'g5— | o'6z— | 6'g2—. I 9'RE— | g'6r— | 6ge— | b6e— | o'ge— | 1'08— | P'ot — ec 
++ 9'06— | oSE— | 11 EE— || goc— | g'1E— | GeE— | ofE— | EEE | ete— | gEE— | EEE | 6ce— gte— | fPE— | StHE— I 
aduey | 'xey "UN USIN 


s 
= 
= 
0 

= 
= 
co 
a 
Vo) 
ci 
zt 
Æ 
a 
= 
Q 
ö 
æ 
| 
° 
Lan! 
a 
co 
cs 
ro) 
cn 
> 
fs 
Q 

8 

A 





oo ussey "MM 85988 = Y 'N or ol = å Ppiolaseen 
s99m222( FOG] 


101 


1898—1902. No. 4.] 


TEMPERATURE. 





es | G*€E — 
eo | L'1£— 
gL gle— 
I‘? z’Le— 
ot 668 — 
el sr 


| L-ge— 


Serge | 


6'LE— 








G'1 0 o'1 P — | Sch — 
9'I aoor— | g'1P— 
gs o'LE— | g6t— 
ae S'9E— | L'gt — 
gt oSE— I g'gt— 
L'9 9:65 — | E9E — 
9'S roc— | 09€ — 
es zve— | S6E— 
g'$ G'EE— | E6E— 
19 6'EE— | o'o0b— 
€'9 G'vt— | ggt— 
I'L srot— | ELE— 
E'9 or€— | s'LE— 
9°S E+E— | 66E— 
L'9 E'ZE— | 068 — 
tg 6'SE— | Eer— 
oS age — | oıtr— 
Le o'ge— | Lor— 
GE SHE — | 084 - 
ec oor—  zer— 
Se S6E— | ost — 
6'G ebE— | ror— 
Gy g'16— | E9E— 
aduey | "xep “Ul 


eg ıe — 
99-g8— | 
bræt— | 
gı 68 — | 
FL'EE — 


uvoy | 





12'9£ — Le-gt — |19'98— lEg'9E— Ir9'9E — jer '9E — er ge [re ‘96 — l£0'9£ — |06*5E — gr ge — - jor '9E— | uesw 


o'vEæ— | o'EE— g'EE— ght — | o'LE— | 19€ — 'S-SE— | 1SE— | ecE— | of€€— | 6'ZE— | 0:76 — IE 
oze— | EEE— | LEEC— | 1EE— | Sze— | 005— | Eot—  L'186— | b'ot— | g'6z— | P'1E— | f'6z — og 
e6e— | ELle— | oge— | oge— | og: — | ggz— || Ege— | alLe— 1 oo€— | ogs— | g'6z— | E-18— 6z 
£'0£— | E1E— | go€— | 665— . FIE— | goE— | PEE— | S'HE— | ErE— | SEE— | seE— | G'EE — gg 
oze— | c1€— | e1r€— | eot€— | ege— | eSe—  9'95— | ogs— | oLe— | L’ge— | g'1E— | 0:05 — Lz 
6'EE— | gse— | ese— | ese— | L'HE— | L'øt— I L6e— | oz€— | gSe— | See— I oSE— | FZE— gu 
of€— | eet— | ese— | ege— | SHE— | ete— || ree— | r1E— | See— | Lee— | LSE— | oLE— | & 
Bge— | oLE— | giLE— | S:gE— | O6E— | 066— | s'gt— | zge— | ogt— | Sot— | Eet— , rer— tz 
ret— | rut— | reb— | ıed— 18 — | ret— || 1er — | ter | Eeer— | ort | Eıtd | eiy— = & 
6'0t — | ort eıtr— | birb— | Eıtr | rır — | Sotr— | E'0p— | oor— | oor— | rof— | oot— | ee 
S6E— | 6'gE— | 96£— | L6E— | 96£— | ogt— | ogte— | E'gtE — | o'gE — | oLE— 6LE&E— | o'gt — IE 
eget — | S9E— | ogE— | 1'g8— | L'gE— | LLE— | z'gt — | gLe— | rLE— ' gLE— | o'gEæ— . ogt— oz 
o'gt — | o'g£ — | g'LE— | ogt— | gle— | ogt— | oge— | oLE— | o'LE— | eLE— | 1:956— | g'rot— | 61 
&'98 — | g'SE— | E9E— ot€— | 6vE— | ıte— || gre— | oFE— | B'IE— | 962. — | eof — | tof — g! 
o'1E— | B'1Eæ— | bof— | gIE— | geE— | ofFE— ewre— | g@rE— gtre— | eSe€— | ott— | SEE | Lı 
eve— | erE— | StHE— | OSE— | gSse— | E9E— || L'SE— | bse— | LSE— | gle— | zge— | 068 — 91 
E6E— | 6'gE— | E'gE— | gige— | 1'98— | HLE— | Pot  'QE— | GSE— | o9E— | SEE— a tE— Sr 
eSE— : E9E— | E'9£— | gge— | OSE — | ese— | eSt— | L'HE— | OPE — | G-SE— ' Se | 1 '9E — tr 
0'9£ — | LLE— | eLE— | gge— | S'gE— | Loe — | egt— | &gt— | 69€E— | 49E— | gse— | See— ı Er 
rSse— | 096 — | oLE— | bQ&— | 098 — | Li€— | of€— | ore— | LeE— | S'1E— | Ci€— | 036 — er 
B'rt— | o1E— | gre— | bee | g'EE— | ogt— | o' LE — | eLE— | olL€— | ege— | 15E— | ote — 11 
Eere— | Lre— | 1SE— | gvE— | oLE— | rLE— | 6LE— f':gE— | Sge— | zige— | E6E— | L'6E— | 01 
0'65— | S'gE— | S'geE— | oge— | ogg — | Eege— | g' EE — | rPE— | EEE — | vee— | GEE— | S'9E— , 6 
298 — | eLE— | ogs æ— | 6 LE— | B'gE— | E6E— | ege— | ELE— | 6'SE — | 1°gt— oge— | S'LE— | 8 
o6€— | E6E— | o6E— | 068 — | 566— | Tot — cor— | Lot— | oıt— | o'0t— | o'of — | H6ot—- | L 
o6€— | g6E— | o6E— | o6E— | 06£— | ogt — | L’ge— | o6E— | G6E— | E6E— | FE6E— | 068— | 9 
G6E— | g6E— | f'or— | gor— | gor— | oıtr — | gor— | zıtr — | got— | ost | ger— | eet— | 58 
eer— | ver— | eob— | ogb— | or — | o'1 Fr — Gor— | oıtr — | oor— | Sor— | Fof— | E'0t — | + 
oot— | g'6E— | oob— | g6E— | S6E— | Eor— erot— | gor— | Sır — | ost | Sıtr- | gror— | € 
ror— | L6E— | o6€— | S'LE— | SLE— | s'LE— || oge— | L'LE— | S'9E— I ege— | gSE— | 1SE— | 6 
G'PE— | g tE— | L'FE— se— | EFE— | oFE— || G'PE— | I'PE— | g'EE — | G'EE— | o'EE— | SSE— I 
| 
PI go! 18 | 49 | ut ye UOON yor u8 u9 | ut | ye | Ara 
| | i | 
oD USS = 4 ‘Mm sf .88 = 7 'N oF OL = & "puofjasten 


'Aıenue[ 'ZOGI 





[2ND. ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 














‘Aseniq2q ZO6I 





eg 198 — | veE— | ghé6e— | dS’6e— '69'66 — |99:68 — 99" 6e— gEG6eE— 10666 — „Ei EE6E— Se6e— iSb6e— I7rS6e— pe'6r — (19:66 — UTIN 

gt | 608— | L'SE-- | gg: EE— | 6 1€— | ec€— | OEE— | r1E— | Se€— | got — i ere— | go bE— | oSE— | L'PE— | rt L’EE— ge 
pt o'EE— | FLE— | EGSE— | OEE— | erre— | L'SE— | oLE— | r'LE— | E'9E— | o'ge-- | uLE— | oLE— | Lge— | SSE— 1 SSE— Le 
es g6e— | oSE— | gret— | ose— | L'PE— | L'VE— | SEE— | ocE— | O1E— | vot— | o1E— | OoGE-- | vei— | G1E— | o-zE&— gu 
tg E€e— | gi€— | gele— |; 9'18— | ooE— | ege— | gge— | E'E5— | 095— | 9'86— | Ege— | gge— | ogs — gle— | | g. Lö — ce 
6°01 rgi— | o6e— | ggSe— | 068 — | Sgs— | oge— | gLe— | boe— | SSe— | tLle— | ESe— | ESec— | eve— | vıe— 6 61 — | ve 
1'g L'Li— | gSe— | Loıs— | L'Li—- | oSe— | gıe— | 0'18— | 6'05— | gos— | g'61 — | ooz— | E':15— | oee— | oez— | vıe-- te 
98 E'g1— | 69e8— | LSıs— || 9'05— | Eos— | g61— | oroz— | 6'gı— | groe— | o'le — | gie— | gts— | L'ez— | Ere— o'Sz— ze 
oıı | oSe— | 098 — | 6L'68— | o'Se— | ggue— | S'95— | gle— | o6e— | S'6z— | o6e— | S:ge— | 005— | g'EE— | g'SE— | 098 — If 
oS o+E— | o6€— | 6L°QE— || o-gf— | 6OSE— | gvE— | geE— | oSE— | age— L'9E — | glE— | e-gt— | Z-gt--— | bgtE— | o6E— og 
se 6'gE— | rev— | Lø'ob— || 6'gEæ— | L’6E— | 1'0ræ— | o'0b— | g6E— | vor — | L'ov— | L'ot— | Sor— | Kor— | gor— | eır — 61 
GE 5'6E— | L'Ep— | of 1h— || gir— | G'1b— | 6'1b— | wev— | Leb— | oer— | gır— | B6E-- | oob— | 114 - | gor— | rıt-- gi 
Se oge— | Sor— | 51:68 — | Sor— | cov— | Sor— | 065— | 166 — | ogt — | oge— | 06€ — | gge— | SgE— | 065— | 06€ — Lı 
ver | ELe— | *6E— | brge— | P6OE— | 06E— | s'gE— | ogf— | grgt— | oge— || ELE— | BLE — | 6'PE— | FER— | G'1E— | wif— 91 
09 S‘oe— | Seet— | oL'Lu — | 6'g5— | E'Lz— | oLe— | 6Le— | gLe— | ele— | o'Le— |! S'95— | Lg9e— | oge— | C'0£ — | o'gs — cr 
L'6 Ste— | s'HE— | Strıe— | g'1E— | E'08— | ofE— | Lei— | 185— | geE— | ost-— | 6'5E— | ErE— | EOE— | 165— | Sge— by 
89 cis— | oge— | oo re — | 0'958 — otrz— | ete— | vs'Eo— | See— | vıs— | o'E5— | 6'E5— | o'Sz — Er 
L'S ELı— | ote— | 16:05— | ote— Sı8 — | ros— || L'61— | 661 — | 0:08— | g'61— | L6I— | g'g1 — G1 
II L'g1— | gli— | grLı— || gLı— 691 — | rLı— || oli— | oLı— | eli— | L'91— | gror— | elı— II 
19 6'Pr— | ore— | ıEgı— || Hgr— g'BI— | 061 — || ergı— | oLı— | gg9ı— | oLı— | o'2ı— | oLı— or 
SL gg | 0'05— | 6691— || E'gr— gLı— | o'E1— || otı— | 0Sı— | ggı— | Sgı— | 6'Lr— | 6gr— 6 
EL 891 — | 1'be— | LE'Q1— | f'gr— o'Li— | gli— | Sgı— | 6'Lr— | ELi— | 6'91— | gér— | ots— 8 
L'11 | ere— | 6'58— | gS-Le— | E'E5— ıLz— | L'95— | e6e— | g'6z— | Got— | o'16— | S'06— | s'1E— L 
ot oof — | g'YE— | Srıe— | o'1E — E'0£— | get— o'gt— | Eıt— | 0'08— | o'o—E— | 1r'08— | 2:08 — 9 
6'9 o'05— | 69€ — | zart— | s'0E— oSE— | og€— || L'SE— | g9E8— | bQE— | xe SE— | 09E— * EQE— G 
ee gre— | ILE— | 11:98— || 09E— L9E— | OQE— || 096 — | E9E— | ESE— | gge— | g'SE— | 0SE— t 
gr €1€— | 6SE— | Sgee— || 9SE— o'SE— | oPE— | oPEæ— | gei— | E'1E— | ozE— | gzE— | s'tt-- € 
LE P'1E— | 1SE— | OG 'EE— || OSE — ect— | SHE— || rPE— | OEE— | SHE— | ECE— | GEE— | ErHE— z 
6°? S'65— | bbE— | ogeE— || vvE— oFE— | SEE— | ogg— | gIE— | E1E— | r16— | o1€— | 0:08 — I 

- I T == IT TT=== ==: — — — 11-7 = [AR FF — = _ _t III IT TT mr 

Jury XU UN IP yo! a8 49 ut qe | uoon yor "8 | | ut qz keq 

oo) wuss = y ‘Mm 85,88 = Y 'N or ol = 4 ‘piofjaseey 


103 


TEMPERATURE. 


1898—1902. No. 4.] 





gıe— | 


GLE— 
gse— 
6'SE — 
vet — 
g'1E— 
6'g8 — 
r'gr— 
rts— 
I 06 — 
E'SE — 
e' LE — 
o'SE — 
See — 
9'0t — 
677 —- 
sv — 
octh— 
ocr— 
ottr— 
ger — 
ger— 
eecr— 
o'ey— 
cor— 
L’ge— 
rer — 
E'1p— 
Est — 
gır— 
g'LE — 
10 — 
104 — 





IPI 


od 





vlo— 
I SE — 
6-16 — 
SıE— 
89e — 
081 — 
L'91— 
S'91— 
081 — 
o' rE — 
9' VE — 
Z'go — 
g'1E-- 
0'0$ — 
ory — 
o'1p — 
eır — 
sLE— 
gır — 
otr— 
o'er— 
Cx1v— 
L6E — 
g'SE — 
6'LE — 
ory — 
0'6£ — 
o'1 Pr — 


wu G'G 


1 ‘gz - — 
SHE — 
6'0£ — 
bof — 
I'Se — 
I'g1— 
€-Li— 
6'v1 — 
9°61 — 
Qf — 
ze — 
S-ge — 
Ise — 
Sor— 
r bt — 
zor — 
oth — 
196 — 
o'sr— 
oe ty — 
ger — 
ost — 
o'or — 
0'9E — 
rLE— 
oor — 
erge— 
gor— 
eof — 
o'St — 
G'6E — 


=y MN ‚ge 088 
gie 


S'9z — 
EC — 
0'68 — 
rıe— 
oes — 
ıLı— 
6'L1 — 
P:S1— 
ros— 
o' VE — 
org — 
698 — 
LEE— 
L:ov — 
ger — 
Lot — 
Leer — 
9'5E — 
er — 
L'1t— 
L'1t — 
gır — 
I0o# — 
19E — 
€-Le— 
26° — 
E'gE — 
9'6£ — 
o'gE — 
1°SE— 
o'66 — 


i bebe | 1° be | 
6 — ble | 
L’Le— | L‘Le— | 
zıe— | Vo&— . 
gos— | E'g1 — \ 
9'91— | 191 — | 
6'S1— | ISı — 
G'91— | L'S1 — | 
Soz— | 6'08 -— 
g'EE— | get — 
8'83— | IE — | 
zée— | 6:68 — 
ore— | gre— 
or1v— | Lır — 
ger— | Lır — 
orvy— | L6E— | 
6'0v— | Lot— | 
PPE— | E'PE— 
S'Ib— | E'1P— 
ıı#— | vır — | 
66 — | o'gE — 
Ege— | 6ge— | 
egt— | ole— 
ELE— | 298 — 
gge— | 6:68 — 
zige— | o'SE— 
o'6E— | s:6£ — | 
06E— | 1'gE— 
o'LE— | ELE— 
ege— | oSt— 
G-gE— | egte— 
yr ye 


= Y "N ‚or. 


OG I 





— 
o'Z6 — 
0'68 — 
ere — 
6'L1 — 
L'S1— 
6'91 — 
oLı— 
o1s— 
ree— 
€'Se— 
9°6z — 
6' PE — 
Ser — 
gır — 
gor— 
Sor— 
SLE— 
o1v— 
607 — 
E66 — 
oor— 
o'LE — 
6'SE — 
e0or — 
o'LE — 
g'6£ — 


g'oE— 
E'7£ — 
E62 — 
9'0£ — 
€or — 
E91 — 
I'gr— 
9'91 — 
S'13 — 
ove — 
E'Sg — 
ere — 
0'9€ — 
ı er — 
o'1 P — 
6'6E — 
E'1v— 
6'gE — 
ost — 
rır — 
g'6£ — 
6'6E — 
ı LE— 
age — 
Sır — 
o'gE — | 
Lot — 

o'gE — 

E'LE— 

&'gt — 

19E — | 


gL = 5 ‘paofjaseuy 


ese— 
e186 — 
ore — 
662 — 
161 — 
9'S1 — 
rLı— 
g'gI — 
L'13 — 
6' VE — 
98 — 
ous — 
gle — 
6' bt — 
Gh — 
Tor — 
I'1P— 
E'1P— 
er — 
oth — 
ı ch — 
607 — 
9'9E — 
L9E — 
oıtr — 
S°6E — 
zır — 
bgt — 
L'9E — 
g'6£ — 
o' PE — 





oe — 
G-1E— 
063 — 
L'g1 — 
891 — 
9'L1 — 
&E'QI — 
oct — 
E:GE — 
898 — 
o'st — 
E'gE — 
ect — 
getr— 
o'or — 
6'gE — 
rzt— 
Ser — 
1zd — 
oc+— 
60 — 
o'gt — 
6LE— 
o1ır — 
E6E — 
ocr— 
0'9E — 
1 SE — 
oor— 
SzE— 


gse— | 


m AO tO mo 


Avd 











|2ND. ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 


el | o1e— | ege— | or be— |gEse— |Lgtres— |16'€e— lær Es ‚Lbee— (Lecce — |[bleee— Erte— loı Ss— 115695 — |oL'9z— |E5'95 — 
rg | og — | 1'91— | glor— | P11— | r'11— | 601— | 66 — | +g — | gg — | gg — | 96 — | #6 — | 96 — | I'S1— | 1'91— 
Gor | 8p — | 6'S1— | Lig — | L'it— | 06 — | ES — | 97 — | EP — | PS — | Eg — | 96 — | E'01— | S'eI— | wer— | I'EI— 
6°S sg — | Pyr— | ge sr — | Pibræ— | Sbr— | LEr— | g'11— | ver— | gıı- L'or— | E'€1— | r1'11— | Sıı— | Prr— | 1er— 
L'9 og — | L'vr— | Strıı— | O'EI— | osı- | rg — | L'g — | 86 — | o'01— || golr— | 9'E1— | g'Er—- | obvr— | Gexr— | G'11— 
Ger | Sg — | bre— | gs E1— | 6g — |S6 — | L'11— | Ger— | Lr1— | g'or— | S'Er— | 6E1— | Lgı— | 161— | Elı— | E'L1— 
&‘6 rıı— | go8— | 6691 — || o'Lı— | 6'S1— | gti — | rer1— | Leer— | r'bræ— || E91 — | igr— | 661 — | E:05— | 6GLı— | gLı-— 
Lr | Ger— | 098 — | 10'g1— | E'91— | E'91— | sbr— | P'S1— | E'E1— | EEr— | 6Sı— | Sgr— | gos— | Gze— | 1 te— | 155 -— 
gr 1ve— | 6ge— | go9e— | SSe— | 6Se— | 092 — | L'bz— | SSe— | 1Se— || SSe— | #Se— | SSz— | ele— | Sge— | 1ge— 
9'g 6ee— | SıE— | gl’oz~— | oge— | Sge— | 6Se— | Lis— | Gbe— | SSe— | cEc— | Lie— | g'geæ— | 6'g5 — | g'0£— | cof— 
PG Lee— | 1'g56— | boSe— 1'g3— | blLe— | L'E6— | S'E5— | eEe— | eEz— | oE7— | gEe— | ESe— | E'95— | S'9z— | L'95 — 
GL g'gI— | E'95— | Lote— | LSe— | oSe— | Stz— | E'16— | 661— | 1'05— | Lie— | 188— | L'E3— | 1 EeE— | Fie— | Ege— 
gs ree— | 6'Lz— | E6te— | SSe— | oSe— | o'bg— | Gez— | 6'53— | O'E5— | bEe— | 0Se— | 8g9s— | SLe— | Plo— | ıLle— 
rs Sız— | 9'95— | E6Es— | 9'95— | Sue — | S'Szæ— | Ebe— | gee— | gie— || Gie— | gee— | ste— | wEc— | Ste— | Ste— 

res— | Le— | v€e— | 9'15— | L'61— | vos— || E61 — | 6'g1— | G6r— | Fız— | E'Sz— | ege— 
Gor | L'Li— | e-ge— | ov Ee— || oge— | gte— | oce— | Los— | c61— | OLI— || E'0z— | Ste— | Gbe— | ESe— | GLe— | 698 — 
vg 6'15— | &ge— | SıSe— | ESe— | SSe— | oSe— | Ere— | vzs— | ofe— | 18 — | oSe— | Ebve— | E'gz— | Ege— | Ele— 
oS rSe— | F'ot— | grLe— || SLe— | S'95— | 195— | OSe— | gSe— | 1'983— L'9a— | gLe— | Ege— | g6e— | E'0£— | 6'ga — 
66 ıtz— | ofE— | g6Le— | 068— | 168— | rlLe— | E'bz— | bibe— | Ste— || SSe— | L'gz— | 962— | 9'18— | ogEæ— | o'7E — 
86 ges— | tzE— | gole— | beE— | b'oE— | ege— | FLe— | 6E5— | gee— || Lize— | S'9z— | 9g'95— * s'18— | S'0E— | gge— 


g'05— | Pot— | Eri— | vıE— 
o'5E— | GoE— | o'1£— | got— 


t'9 o'g5— | be&— | tgge— | Ege— | giLz— | ole— | Ele— | E'Le— | ELe— || E'95— | 6ge— 


Ge 65 — | 056 — | S9S'0E — 


104 


o'1E — | 665 — | 6:63 — | L6e— | 0'08— | 0'08— | goc— | groe— 
re I'g5— | er€— | of 68 — || s1E— | E'05— | E6eE— | L6e— | E65 — | 068 — | Sge— | 16eE— | Fge— | Fge— | 6'05— | 62 — 
gt gle— | rıe— | ES°62— r6e— | b6z— | L'ge— | OLe— | E-ge— | ggs— || F6e— | goE— | bIE— | S'08— | 66z— | s'0£— 
L'L Lge— | bYE — | 08685 — | S'65— | gge— | Pilz— | ble— | ble | E'Lz— | E-Le— | olLz-— | E62— | vıe— | gEE- | bPE— 
99 992— | vEe— | E1:65— || s'EC— | LieE— | 008— | tge— | ele— | 695 — | ole— | Sge— | S6E— | z6e— | gge— | 1:68 — 
ol SGge— | SSE— | SocE— || gge— | g'08— | L'06— | 9'06— | L'18— | gıe— | gi€— | ecE— | CE— | eSE— | PPE—  GFE— 
€'9 v6z— | yag— | EofE— | HYE— | VEE— | GEE— | o56— | g'1E— | g6e— | b'oe— | GIE— | L'PE— | QSE— | BSE— | g EE — 
€'9 6ge— | 2SE— | gu EE — ree— | HEE— | eSE— | evE— | IECE— | os — rıe— | ote— | G:zE— | gPE— | L'EE— | Bee 
1'9 g'ge— | 6'VE— | 6gcE— | gEE— | g'PE— | 1°FE— | 6'PE— | geE— | gIE— I 9'6z— | ozE— | gIE— | gei— | rEE— | EFE — 
t'9 gle— | oPE— | 6rı8E — || oPE— | L'EE— | L'e&— | o'16— | L'6zæ— | 6'g3— | g'0E — | zıe— | Leei— | we€— | zıE-- | Hoc 
3dury "XU "UNN ues | “IPI yor u8 u9 ut ye UOON qoI u8 7 19 ut | ys 
| 


PL g'gI— | ege— | tFgıe— 
| 
| 
| 











wu SE =% 'M ,8E 088 = Y "Not ol = 4 ‘piofjaseesy 
1H4V 'Z061 





105 


TEMPERATURE. 


@ 2 __—__ 


1898—1902. No. 4.] 








€9 | Sg — | Obri— | Shr1— | PE-e1— ‘el-r1— |86'0r— |LE-or— |eg6 — | €66 —'Sbor1— Ser1— ‘LO11— |zgrer— |ee-€r 

PE &'0 ee — |Sgı — | Ee — | Loo — | Go — | vo — | Go — | or — | Gri — | Ge — | ve — | SE — | e& — 
PL 21 eo — | 9g& — re — | 12 -—|61ı — | gr — gı — | Pr — | Ie — | ot — | GE — | vt — | SV — 
89 L'o rg — | OSE — | oS — | eS — 1 gE — | ør — | or — | 11 — | 90 — | ver - | gr — | oF — | OS — 
89 GE — | Eoı- | Ege — er — | er — ! er — | gE — | gE — | sr — gt — oS — | — | SS — | eg — 
66 Ge — | ter— | EL'L — | gl — | eg — | 19 — | So — | rh — | ob — | ve — | Eg — | gl — I rer— | bei— 
6't 99 — | S'11— | 198 — | G'11— | 28 — | 98 — | GL — | ol — | go — |! el — | eg — | I'g — | zoı— | Lg — 
rt el — | E'11— | 616 — | E'11— ECor— 1 06 — Sg — SL — | ag — | 06 — Eg — | Sg — 106 — | g6 — 
Sg gr — | S€r1— | 6L'g — I 06 — 199 — ol — | 19 — | 89 — ı Lo — EL — eg — | 96 — gıı— | geı-- 
rs gS — | Gor— | Lgl — I Lg — | gg — | LL — | g9 — 85 —|69— g9— |gl —. vl — | 66 — | 16 — 
e’g oS — | wtr— | gEg — | eg — | 95 —'gS — ! gS — 69 — | øl — | og — | 6L — | 98 — | gıı- rer 
99 | es — | F'S1— | g&rr— || L'or— | Eor— | g6 — | z6 — | 88 — | €6 — | €'11— | osı— ' geı— | L'E1— Stı— 
VE rer— | SSr— | gotr— | Erı— | GEr— | Erı— | Lei— | Ger— | Ler— | GEI— | Evr— | E'Er— | G'PI— | Lb — 
GE III | gtı — | Pr'E1— | o'fr— | E'E1— | Esı- | 6'11— | E'ZI— | Ser— | CEr— | ger — | I'tr— | GEr— | E'E1— 
re E'OI — | E-€1— Oo . , | gor— § Gor— | rir— | L'or— | Sıı- | Ger— ; G€1— | of1— 
Sor | gl — &gr— ' ger— | L'6 — | rıl- | rEr— | L'br— | 1S1— | E'91— | S'91 — 
Le gtrı— | SLı— | E'S1— | rGr— | rSı- | o'Sr— | 1'S1— | 6'br— | Obr— ESr— 
Ly 9'E1— | &gr— 1 L'yr— | bbr— | ebr— | Stı— | L'Er— | 6'br— | L'S1— | Elı- 
oL L6 — | Lgı— | L'er— | 1'11— | 1'er— | g'E1— | brr— | 1'S1— | SSı- | 1'91— 
6'g eb — | 1'91— g'E1— I o'bi— | I'11— I rrr— | Gor— g6 — v6 — : S'0I — 
so og — | S'vr— | el — | 89 — | 69 — 1 gl — | og — | S'01r— | gor— | E'e1 — 
GE &'11— | L'gr — | of1— | owr— | F'EI— | geı— | E'Pr— | L'Pr— | 6'Pr— | gbræ— 
Ly vII— | 1'91— €er— | 6'11— | Ger— | 6'11— | Ger— | Sıı- | LEr— | 9'EI — 
ov f'11— | 6Sı — bri— | S'11— | gri— | bfer— | €€1— | 6ø1— | 9'S1— | 6'S1 — 
6S | SEr1— | H6r— -S1- | L'S1— | 6S1— || E'91— | gor— | 691— | rLi—  161— 
9'01 | ezi— | 828— gtrı— | Ser— | G'Er — | E'S1— | L'Qgr— | 6*Li— | Eos— | ber — 
€'g 9'E1— | 6'18— rli— | gbr— | L'E1— | o'S1— | S'S1— | ror— | E'61— | G'13— 
5'6 L'e1— | 6'15 — E'S1— | 6'br— | I'S1— | SSxr— | EL1— | E'gr— | 6Lı— | gli— 
vr oSı— | #61 — gSı— | E'S1— | rSr— || L'S1— | LSı— | PLı— | #61 — | 6Lı— 
GG eer— | L'g1— o'S1I— | 0Sı— | 1'Pr— | L'E1— | PEr— | S'E1— | L'S1— | 6'91— 
96 og — | gli- geı— | 6'01— | L6 — | L'or- | Ger— | Ser— | L'or— | L'E1— 
rs 19 — | G'E1— roı— | 86 — | 86 — | o6 — | 88 - | og — | tg — | 6 — 

aduey "XY "UN U&I | "IPU yor u8 u9 | WP | ye | uooN | Wor 48 49 ur 
F 
oD ussS=y ‘Mm Bf .88 = 7 'N OF oL = 6 ‘profjasuey 
‘ACW 'Z061 





© 


nr 
u 


e I 


HAO FIND ro AG - 
mn an] 


! 


>> 
æ 
je) 





| 


[2ND. ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 


106 








es | to Ge |jof'e | Gove | 6L's | Sı € | rye ler& || 966 |69'e =| ESe 
ORI ot orl 1'01 v'6 O'I I g'ol g'L L'9 | PG 99 zg 
16 ve 69'S g's PS PL 9 VL r'g et PE erg 
gl Ee ort Lt EE 6'E PS r$ rv Gp bb gr 
09 el or'e o'9 g's ge LE 9'E ge er vs 6% 
6'9 ve Lev oe ge gt + 9'S gs gr Ss rv 
c's ol €g'f LE ge gr e's Lt 9'E er 6'E 6% 
or 9'I of‘ o's Ge Le 9'I 61 te 95 ge gl 
eo L'1 Sgt L'1 ee LE oe ee ge Se g'$ 0'9 
g's er 6L’t ++ €°S cs o'G L-+ br er er o's 
6'g oe gı’S 6+ Sc rg EL oL 6'L €'9 es ge 
Ls oe gle 95 o's ey es or Po +5 or o't 
Ly Se ae er 
Ly I's G'r 9's 
ET ol O'I 6°0 
9’? br ov P'z 
or | go g'0 6'0 
+6 | Le gl 

s'9 5'9 ce 

+6 | I'g €'9 

og rs Ly 

6'v E'1 O'I 

ot 6°1 oe 

ı € ge I'I 

e+ 68 oe 

st 61 tg 

gı S‘o— €'0— 

or! &'0 L‘o— 

6'> S‘o go— 

L'E I'l &'0 — 

o'I | oo 9'0— 

‘XBR “Ul ueaW IP yO! 48 a9 ut ye UOON yor u8 





oo uss=y "M,85£,88 = 'N of OL = 6 pıoljseen) 


- 


'2unf 'Z061 


c= | 
> 
| 
| "105 OF 4981, 
| 
| rh | 86 | Le €9'S GPs | gris | SLS 
ov | ot o'E = | 
SG og ort beS ı €G vr 6'E 
6'01 gıı 6°0 Lo'9 | gE | re 6'L 
| vg 96 , EI OE SG &'I el vr 
| HS | ox 9S ELL eg tg gL 
gr ol re gl+ oL er 6+ 
L’+ 09 eı Eg'E rs gr Ss 
. 6+ 18 Ze 06'+ ob t+ 6'E 
a 99 Pir gr gel gt EL eg 
I 69 fir 6't €£0'g L'or 6°01 &'OI 
= oL Gg G'1 €6°E ot g'$ ge 
= PS 6°9 Gt Lit 6'z 1's oe 
x) or | gg E'c Lo'L bb ee Lt 
Du col O'I I 80 ser ork So €'01 
= el Ie! 6'0 90°S 6'0 E'I ge 
= Sg o'r! Se r0°9 col o'I I 15 
1g S‘oI ve Lee ge 9'E oe 
EL L'or ve 9L'9 6'L 6'9 L'o1 
ot o'g PE 60'9 SS IS v9 
9'6 gt ge gS‘? gL ove GE 
L'L rr os 88'8 vs €:6 | 0'6 
aduuy | ‘xB "UN UVI PIN yo! u8 





— — — — — — ——— = ——— = — — 








oo ussey "M,8E.,88 =y 'N ovjol = 4 pioljaserg 
‘Atal 'Zo61 


1898— 1902. No. 4.] 


108 H. MOHN. METEOROLOGY. [2Np. ARC. EXP. FRAM 


THE DAILY PERIOD. 


The numbers in the last row in the Tables on pp. 63—107, giving 
the monthly means of the temperature for each even hour, have been 
corrected for the march of the temperature during the month, and re- 
duced to Noon in the usual manner!. The mean of the reduced 12 
values has been taken, and the deviation of each of the 12 numbers 
from this monthly mean calculated. The following Tables contain these 
deviations, expressed in hundredths of a degree Centigrade. Minus indi- 
cates below, plus above, the mean. 


TEMPERATURE OF AIR. DAILY PERIOD. 0.01 C. 


January. 


Year | ah | 4h | 6h | gh 


— + - = — = 


roh gh | toh | Midt. | pays 

















Noon | 
















































































| 
1899 ol +10| —ıı) +17) +07| +07|| +31 
1900 —45| —17| +09, +11| +10 +14 +38 
1901 +51} +10) +48/ —or| +16| —42 | —18 
1902 +15| +o9| +35| +22| +04 +12! +13 
Mean o0| +03| +20 +12 +09| eal +16) —aı| —26| —06, +07 =ı2| 
Smoothed| —o2) +07! +14| +13| +07; +05]| +02| —13| —20| —08/ —oı| —oy| 
February. 
1899 —15| +15| 00] —o3| +39] +01 | +06! +33! —18] —14 —27| —111 28 
1900 —30| —28! —ı7) +57| +31 +30, +63) +46| —22| —32| —42 —46 28 
1901 +55; +07] —ı0| —36| —10, +28 | —29! 00! —38| —aı) +37| +16 | 28 
1902 | —13 —06| —04| +03 4| +03| +23. - +15 | +18 +12 —ı8 —07| —2ı' —06| 28 
Mean ! —o7| —o03 — 08 +05| +21/ +18 | +14] +23| —24| —ı8| —13| —ı2' 
Smoothed | —o4| —04| —03; +06) +16 +18) +18 +09| —ıı) —19| —14] —09! 
March. 
1899 | —70| —85/— 71 —46| +08|+ 71 |+ 96| +25| +67| +57| +02 —50| 31 
1900 —91| —48 — 89! —66| —14!+107 + 94] +99) +19; +02} —08) +or! 31 
1901 —13| —88!—131| —63| —a5 + 73 +141| +75) +28) —ı9) +01 +12] 31 
1902 —63| —38 — 62) —63 +16 + 81|+125| +67| +22) —02| —30| —51 
Mean —59| —65/— 88' —59 —o4'+ 83 +114| +67| +34! +10| —09| —22 
Smoothed | —60| —75|— Bo —60, +05|+ 83/+110, +70} +35| +10; —o8| — 28 











! H. Witp. Die Temperaturverhältnisse des Russischen Reiches. Erste Hälfte. 
p. 9. 
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TEMPERATURE. DAILY PERIOD. 













+68 + jo l+ 105 #109 + 82 




















































































































1900 |—224 216, — — 209) —104| +44 +189| +227/+259,+213, 
1901 |—127/—141|—122/— 63! +29/+112 + 163/+130 + 54 
1902 |-—179|—201 —157,— 5ıl +41|+175 |+207|+192|+122 
Mean |—156|—165 —142|— 59| +46/+136'+176|+173/+117 
Smoothed | — 156 — 165|—142 — 59| +46) +136 ||+ 176) +173|+117 
May. 
1899 |—148|—102/— 35! —07| +39 + 104 |+117]+ 170 + 95 
1900 |—3230|—235/—148; —26, +60|+171 | +176|+210|+163 
I90L IE EP 751 —35| +13 + 75 |+ 80|+ 90/+ 87 
1902 |— 150|—166/|—109| —06| +23 + IOI \tıs ISI +159 +102| 
Mean |—160 —154|— 92| —19| +34/+113 +31 +142|+112 
Smoothed |- 160|-154|— 92| —18| +34/+105 |j+138|+ 142! +111] 
June. 
1899 |— 80!— 53! —58| —06 = 70) +72||+ 99|+ 49| +50 
1900 |—135|—112| —57! +05! +22! +89/+105/+105! +70 
1901 |— 64|— 71| —61| —45| +16) +61 + 55/+ 65| +41 
1902 |— 78|— 77| —62| +11| +23) +47 ha + 60/+ 85| +56 
Mean |— 89|— 78| —59! —og| +13 Fat 80! + 176! +54! 
Smoothed | — Bm 78! —51| —16| +21 |+ Bol|+ 76) +54 
July. 
1899 |— 73|— 68' —94! —19) —13 +46 + 961+ 106| +71 
1900 103 —123 —60| —49! oo +39 '+114/+120 +75 
1901 |— 79 — 68| —60! — 36 Ta +68 + 78/+ 77! +62 
1902 |— 63 — 84! —50| +25) +69! +48 |+ 4 42 — — 14] 4] +42] 
Weighted — 821 — 87 —66| —25| +07| +51 i+ + 86|+ + nl +6 +61 
Smoothed!— 82|— 87 —66| —25| +07! +51 |+ 86,+ 79 +61 
August. 
1900 |— 45|—124|—143|— 108! 748 + 37||+108|+141|+ 122! 
1901 |—3252|—264|— 216! — 144 =3d+ +140, +280 +344 || +25] 
Weighted 
Mean | 59|- 77|- 73|— sol —15/+ 35 |+ 77) + 97/+ 75 
Smoothed |— 59|— 77|— 72|- so! —18+ N 771+ 971+ 75 
September. 
1898 | —or| —53| —53| —32| —07| +63! +31| +37| +49 
1900 —19| +24| +31! +40| +24| +19| +43) —17| —35 
I90I —44| —38| —38| —08, +29 +54 | +85| +56! +03 
Weighted a7 —26| —24| —02| +19! +48, +61) +33! +05 
Smoothed — 3a —26, —19| —02! +19! +48|| +51| +33) +05 
October. 
1898 | —32| —16| —16, +03| — ıı! +18 +15] +55 +30 
1899 +28 +83! +52! +05 ir —28 | —73| —48 — 16) 
1900 —20 —08/ —28| —31| +11! +25 +39) +17| +11 
1901 —14! +04| —20! —39 23 +08] +35 +36 +16 
Weighted —18 oo} —16| —20 —06' +14 +22 +30! +16 
Smoothed , _ 13 —09! —13| —15| —05 erd taal +25| +17 











8h 





1 
| 10h | Midt. 


+35) 
+35! 


+25 
+82 
+40 
+38) 
+46 
+46 





+39 
+31 
+41 
+16 
+33 
+25 





+06| 


+56 
+27 
+19 


+29 





+29 


+76) 


+25 





+25 


+27 


33 
— 24) 








+16! 
— 22. 
+17| 
—05 


+07 





+04 






















109 
Days 
\2 
30 
—16— 54,| 30 
-67|—- 19] 30 
471 —1I14| 
—47|—114 
BE 
—65| — 164 
+03 — sz| å 
—38|—103! 31 
—39|— 114 
39, —ı14 
—14| —84 | 30 
— 23} —97| 30 
+07| —44 || 30 
—37| —40| 30 
—17| —66 |! 
—17| —66 || 
—14 —44 || 23 
—02! —63' 31 
00 —57 | 3! 
—06| —07 | 20 
—05 =, 
—o5| —47, 
+10! —34|| 8 


+48) 











—o09| —36 
—09 226" 
—08 —53 || II 
—32| —45| 13 
—39| 41, 30 
a 45) 
—29| —37. 
—32' —30| 31 
—37 +49| 8 
+06, —33 | 31 
06; +03| 31 
—13| — 151 
—09; — 15, 
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THE DAILY PERIOD. 


The numbers in the last row in the Tables on pp. 63—107, giving 
the monthly means of the temperature for each even hour, have been 
corrected for the march of the temperature during the month, and re- 
duced to Noon in the usual manner!. The mean of the reduced 12 
values has been taken, and the deviation of each of the 12 numbers 
from this monthly mean calculated. The following Tables contain these 
deviations, expressed in hundredths of a degree Centigrade. Minus indi- 
cates below, plus above, the mean. 


TEMPERATURE OF AIR. DAILY PERIOD. 0.01 C. 









































January. 
PE al nla lon linia alone 
Year | ab | 4b | 6b | 8h | yoh|Noon| ah | gh | 6b | 8b | rob , Midt.! Day 
| 
1899 —20| +10) —ı1ı) +17! +07; +07|| +31) —4I —12| +22| +04| —11;/ 31 
1900 —45| —17| +09: +ı1| +10, +14 || +38) +07 +15) +12) —o8| —40| 31 
1901 +51) +10| +48! —or +16) —42| —18/ —12| —68 —22| +34! —o1 | 31 
1902 +15; +09j +35 +22| +04. +12| +13| —39| —38| —36| —o2, +04 31 
































Mean 00| +03! +20, +12! +09| —o02|| +16| —a1| —26j —06| +07| —121. 
Smoothed| —o2| +07| +14 +13] +07) +05 || +02| —13| —20, —08| —o1| —oy |: 
February. 
1899 —15| +15| oo] —o3| +39| +01, +06] +33) —18| —14| —27| —11 | 28 
1900 —30| —28 —17! +57| +31! +30, +63) +46) —a2| —32] —42) —46! 28 








1901 +55 +07; —10! —36! —10| +28' —29 oo} —38| —21| +37! +16! 28 












































1902 —73! —06| —04| +03) +23 +15| +18 +12 —18| —o7; —21| —06 | 28 
Mean —07| —03| —08! +05, +21 +18) +14, +23| —24| —ı8| —13| —12: 
Smoothed —o4| —04| —03| +06) +16 +18} +18: +09) —11| —19| —14 —og | 
March. 
1899 —7o| —85/— TI —46! +08/+ 71 + 96 +25| +67) +57 +oa| +59] 31 
1900 —g91| —48|— 89! —66| —14/+107 + 94| +99, +19| +02) —o8' +o1! Zr 
1901 —13| —88/—131| —63 —a25 + 73 +141 +75) +28 —19/ +or: +12! 31 
1902 | —63: —38/— 62: —63 +16|+ 81 +125} +671 +22! —o2| —30, —51, 31 
Mean | —59| —65 — 88| —59| —04|/+ 83 '+114 167 +34| +10| —og —22 
Smoothed| —60, —75/— 80; —60| +05/+ 83 +110| +70| +35| +10| —o8| —28 











! H. Witp. Die Temperaturverhåltnisse des Russischen Reiches. Erste Hälfte. 
p. 9. 
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— [2-0 - — —— = —— —— 





10h 








Midt. Days 





April. 
ab | ah | ot 8h EL lee 


ve je 
1899 |— | p3l-r04 8 _. 











+ 70 +105] + 109, + Ba +24 











1104 — 82 20 +68 —57 —108| 30 
1900 |—224 —216 —209|—104| +44 + 189 | +297 +259 +213, +46) —49|—175 | 30 
1901 |—127 —141l—-1232 — 63| +29/+112 I+ 163 +130! + 54) +30! —16|— 541! 30 
1902 |—179/—201|-157|— 51) +41 +175 +207 +192 +192 +ı22 +38, —67.—119 | 30 30 











— 59: +40 +136 +176.+173 +173 +17 


+35! —47 = 114 | 
— §9, +46| + 136 |, +176; + 173) + 117 


Mean [= 156|=165|— 102 
+35! —47/—114 | 


Smoothed | — 156} — 165 — 142 











May. 


1899 |—148 10a = 35! —07| +39|+104 H+ 117|+130 + 95| +25 Sr] 3 
1900 |—230 — 235 — 148) —26| +60, +171 ı+176 +210 |+163] +82 65 — 164 | 

I901 |—I1I12/—I114/— 75! —35) +13 + 75 |+ 80/+ 90 + 87 +40! +03|— SI | å 
1902 real teg — 109 +23'+ 101 jst +151|+159|+ 102} +38 — 38) —103' —103' 31 






























































Mean |—160 T154|- 92! —19 +34 +113} Fızı +142 +112] +46! —39,— 114. 
Smoothed |— 160 — 154|— oa! —18 +34| +105 |, +138|+ 142) +111; +46) —39/—114 : 
June. 
1899 |— 80| — 53! —58| —06, —10 +72|+ 99/+ 49 +50] +39] —14| —84 | 30 
1900 —135, tral —57! +05| +22! +89 /+105/+ 105! +70 +31] —23! —97| 30 
1901 |— 64 — 71) —61| —45| +16) +611+ 55/+ 65) +41| +41) +07| —44 || 30 
1902 |— 78|— 771 —62| +11j +23| +47|+ 60j+ 85] +56) +16, —37 —40| 30 
Mean |— 89) — 78 —59| —09| +13] +67 |+ + 80|+ 76| +54 +32| —17| —66) 
Smoothed — 89!— 78] —51, —16| +21| +60 + 80+ 76, +54, +25) —17| —66 | 
July. 
1899 |— 73|— 68| —94| —19| —13| + 46 |+ 96| + 106 +71| +06! —14| —44|| 23 
1900 |—103'—123 —6o —49 oo, +39 ,+114/+120 +75 +56, —o2' —63' 31 
1901 |— 79|- 68 —60| —36' —12 +68 + 78, + 77 +62! +27 00 —37 | 31 
1902 |— 63 — 84 —50 +a5| +69| +48 + 42 — 14 +42. +19| —06| —07 : 30 
In. ! I 
Weighted| _ Bal — 87 —66| —a5 +07 +51 \* - 86 + 79) +61 +29| —05 747, 
Smoothed | — 82|— 87, —66| —25| +07, +51 | 86 + 19) +61 +29| —05| —47, 

















August. 


= 45| 124143, —108 — 40) + 37 |, + 108: + 141|+ 122! +76 +10! —34* 8 
_ 1901 DI |—252 ' 264 4 | —216|— 144 — 36: +140! +280, +344 +252 +48 —: —56 56 — 96 | 31 































































































Weighted| _ 
mehted|_ 5g|— | 12|- s 7a|- 50 —181+ 35 35 |+ 71|+ og|+ 75| +25| —09| —26| 
Smoothed |- s9|- 77,— 72|- so) —ı5. + 35 + 17+ 97+ 75| +25, —09| —26 
September. 
1898 | —e1 —53| —53| —32! —07| +63]! +31] +37) +49, +27| —08 —53 | I I 
1900 | —19| +24| +31! +40| +24| +19| +43] —17| —35) —33| —32 45 13 
__1901 | —44 —38| —38| —08| +29, +54 || +85| +56! +03| —24, —39| —41 30 
Weighted | | | | 
Mean —27| —26| —24 =) +19| +48! +61) +33) +05| —13 29, —45 
Smoothed | —32| —26, —19) —oa, +19) +48, +51| +33: +05 —13! —29, —37 
October. 
1898 | —32| —16| —16| +03| —11! +18 +15] +55 +30 +16 — 32] —30| 31 
1899 +28) +83) +52! +05) +12! —28' —73 48) — 16 —22! —37; +49 8 
1900 — 20 — 08) —28. —31 +11 +25, +39 +17! +11) +17) +06, —33| 31 
_1901 —14! +04! —20| | = 39) — 23! +08, +35 +36 +16' —05 —06' +03! 31 
| | MT — pr TT 
Weighted —18: oG| —ı6| —20| —06! +14 | +22! +30! +16) +07) —13 -15| 
Smoothed | 13 —09, —13! —I5; —05 +: +22 +25! +17| +04| —09! — 15 
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November. 
Year gh | 40 | 6h | 8h | 10b Noon | gl | 4b | 6h | 8h | roh | Midt. Days 
== | == 
1898 —16| —48 +12) +30'| +05| —07| —12| +13| +11] —1I: 30 
1899 —42| —17 —08| —04 | +04) +09! +29] +06) —06| —10 30 
1900 +21| —35) —48| +06| —22|/ —37|| —09| +05| +35| +36! +38| +11. 30 
1901 —26| +20| +36] +30| +19| +10|| +03| +03) —17| —18' —29 —27 30 
Mean —16; —20| —02| +23 00 00 |, +o1ı| +03! +09| +09! +01/ —09 
Smoothed | —15| —ı4 oo) +11| +06 oo | +01] +04| +07; +07| +o1| —og| 
December. 
1898 | —19| —46! —o8| —17| —08! +22]! +42) +32] —33| +08] +21! +03! 31 
1899 +01| —oı) +04| +25! +40| +23! +26| +11! —33/ —63| +06' —4a! 31 
1900 00| —09| +16) —27| +19) —04 | —ı8 —44| —11| +14| +50 +21 | 31 
I901 —08| —36| —29| —32| —52| —39 —og! +26! +50| +58| +56 +13) 31 
Mean —07; --23| —04| —13 oo| +oı | +12! +06] —07| +04| +33! —o2 | 
Smoothed | —10| —ı4| —11| —08| —03| +03|| +08] +04] —o1| +09] +17] +06 || 
Dark Season. 
Mean | —o09| —o7| +01] +05| +03] +03 | +04| —02| —o5| +02] +06| —oa 


The last column gives the number of days in each month, from 
which bi-hourly observations have been available for the determination 
of the daily period. It will be seen that all the months from November 
to June are represented by four years, while the other months — parti- 
cularly August — or the months in which the Fram was under way, 
are less frequently represented in this respect. The means for these 
later months have been computed, giving the numbers a weight pro- 
portional to the number of observing days. They are designated 
Weighted means. 

By plotting the means and drawing a free-hand curve, I obtain 
the numbers headed “Smoothed”. In these as well as in the “Means” 
the sum of the negative numbers is equal to the sum of the positive 
numbers. In some months, April, July and August, no smoothing of 
the numbers has been judged necessary. The smoothed numbers may 
be taken as the best expression for the daily period. 

The minima and maxima of the smoothed curves have been calcu- 
lated by a parabolic formula!. The following Table gives the hour and 
amount of the minima and maxima, their difference or the daily peri- 
odie range, and the “Mean ordinate’, or the mean of the 12 positive 
and negative numbers in the row “Smoothed”. 


! Norw. N. Pol. Exp. 1893-96, p. 469. 
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Month | Minimum | Maximum Range M.O. 
hour am. hour am. | 
h m o hm o o o 
January . . + x 2 2 .« 5 44 p.m. —0.20 | 6 48 a.m. +0.14 0.34 0.08 
February en 8 12 p.m. —0.19 | 1 op.m. +0.18 0.37 0.11 
March . . 2»... . 7 24 am. —o.81 | I 38 p.m. +1.10 1.91 0.51 
April. 3 34 a.m. —1.68 | 2 54 p.m. +1.79 3.47 1.14 
May . 248 a.m. —1.64 3 12 p.m +1.45 3.09 0.96 
June. . nn 2 22 a.m. —0.90 | 2 40 p.m. +0.81 1.71 0.53 
July . ++ 2 2 ee 3 33 a.m. —0.88 ' 2 40 p.m. + 0.88 1.76 0.52 
August . 4 34 am. —0.78 | 3 57 p.m. +0.97 1.75 0.51 
September . Oo 15 am. —0.37 | I 16 p.m. +0.52 0.89 0.26 
October. . . 2 2 2 - Oo 30 åa. m. —0.15 | 4 0 am. —0.09 0.41 0.16 
7 22 a.m. —0.16 | 3 30 p.m. +0.25 
November . 243 a.m. —0.15 | 8 a2 a.m. -+0.11 0.26 0.06 
Oo 43 p.m. —0.01 | 7 0 p.m. +0.07 
December . . . 2 2 . 4 13 am. —0.15 | 2 15 p.m, +0.08 0.32 0.08 
5 42 p.m. —0.01 | 9 50 p. m. +0.17 


The Table shows that there is no regular solar diurnal period 
in the months October, November, December and January. The last 
row in the foregoing Table, headed "Dark Season” shows the mean for 
November, December and January, or the dark season, in which the 
sun is totally below the horizon. It will be seen that no regular daily 
period comes out. In the months from February to October we have 
the ordinary period with minimum (except in February) in the morning 
or night, and maximum some hours after noon. 

The daily range has an annual period. It is greatest (3.47) in 
April, and vanishes in the dark season. The three summer months have 
nearly the same range of 1.7 to 1.8. 

The mean ordinate has the same period. Its amount is about one 
fourth of the daily range in the winter months, and about one fourth 
to one fifth ın the summer months. 

The effect of the amount of cloud upon the daily period of the tem- 
perature of the air is shown in the following Tables. The bi-hourly 
observations of the temperature have been taken out separately for the 
clear days (daily mean of amount of cloud less than 2) and for the 
days with sky overcast (d. m. o. a. 0. c. above 8) and their means 
taken for each hour, and reduced to noon. The number of clear and 


overcast days is given in the Table. The Table also shows the daily 


means of the 12 bi-hourly observations, the daily minimum and maxi- 
mum, hour and value, and their difference or the daily range. The 
minimum and maximum have been taken from smoothed curves. The 
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month of August has only one clear day with bi-hourly observations, 
and has therefore been left out of the Table. The Dark Season com- 
prises November, December and January. 















































































| ne 
January | February | March | April 
TIL 
| Clear | Overcast Clear | Overcast | Clear ! Overcast; Clear | Overcast 
Days | 80 5 48 19 59 11 | 34 | 23 
o | o o a | eee | 000 | _ar, 
2 a.m. || —37.34 | —28.04 || — 34.07 | — 18. 89 : —34- gg — 21 "68 — 28. 80 | —ar. 44 
4 37-45 27.39 | 34.04 | 18.51 | 34-96 21.62 29.09 , 21.29 
6 37-27 27.40 34.22 18.15 | 35.39 22.00 28.60 | 20.73 
8 37-39 27.29 34-11 17-93 34-93 21.09 : 27-20 19.97 
Io 37-45 26.33 34.12 17-39 | 34.23 20.81 26.39 ı 19.00 
Noon 37.64 25.96 34.08 17.30 33.22 | 20.45 24.94 18.50 
2 p.m. 37-56 25.91 33-94 17-74 | 33:17 20.37 24-41 18.42 
4 38.04 26.07 33.91 17-45 33.70 20.77 24.33 18.63 
6 38.02 26.64 34.10 18.60 34.06 21.26 24.99 19.01 
8 37-61 27-35 34.12 18.43 | 34.34 21.37 26.47 19.73 
10 37-41 27.98 | 34.08 18.43 | 34-37 21.47 * 27.60 20.24 
Midt. — 37-51 — 28.86 | 86 || —34.05 | —18.85 | — 73445 45 | —21.40 | —28.13 | — 21.28 
Mean — 37.56 — 27.10 | Io | —34.24 | —18.14 ' —34.91 | —21.19 || —26.75 | —19.85 
Min. | 5 p-m. Midt. Noon 1 a.m.| 6am. | 4am. | 4 a.m. | 2am. 
—37:8 — 28.9 — 34.1 —18.9 —35.2 —21.7 —29.1 —215 
Max. 5a.m. | I p.m. | 4 p.m. | Noon ı p.m. | 1 p.m. | 3 p.m. | 2 p.m. 
—37:3 | —26.0 | —33:9 | —17:4 | —33:3 | —20.3 | —24.3 | -ı84 
Range 0.5 2.9 | 0.2 1.5 1.9 1.4 | 4.8 3.1 
| May | June July | September 
| Clear | Overcast Clear Overcast Clear | Overcast | Clear | Overcast 
Days || 30 47 24 52 | 18 | 45 | 5 | 20 
' I Tr | 
1 o o | o o o 5 o | o o 
2 a.m. | —14.05 | — 9.47 | + 0.41 | — 0.35 | + 2.05 | —10.84 | — 8.80 
4 13.98 9:51 | 0.91 | — 0.19 | 1.95 10.94 | 8.54 
6 12.75 9.08 | 1.57 | — 0.03 2.00 | 11.98 | 8.41 
8 | 11.65 . + 0.37 2.16! 11.06 | 8.07 
IO 11.13 + 0.78 2.51 | 10.80 7-73 
Noon | 10.22 + 1.17, 2.81 | 9.76 | 7-72 
2 p.m 9.85 + 1.06 | 2.87 | 10.74 ' 7.60 
4 9.64 + 1.16 3.02 | 10.12 — 8.10 
6 9.97 + 0.81 2.69 "10.54 | 8.51 
8 10.28 + 0.58 2.49 | 10.86 | 8.57 
10 12.13 + 2.49 | 11.02 | 8.69 
Midt. — 13.51 | + 2.16 | — 10.84 — 8.88 
== | hi — 
Mean — 11.60 + 2.43 | —10.08 | — 8.30 
Min. 3 a.m. 4am | 6a.m. 1 a.m. 
— 14.2 + 1.9 | —11.5 — 8.9 
Max. 4 p.m. 4 p.m. ıp.m. | I p.m. 
|- 96 | — qr | +30 | + 2.1 + 3.0 | -102 | — 7.6 
Range || 4.6 2.5 | 2.4 | 1.4 | LI 1.3 1.3 
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1 om October | November | December . Dark Season 
u | 
| 








Clear «Tora; Clear | Ov ercast 


| Clear | Overcast | Clear Overcast 
_ Pays | 12 | 42 li 58 I I | 














65 | II | 4203 27 
o | ° N ° | fe) | o o o | o 

2 a.m. — 23.58 | — 15.35 I — 31.35 | —21.29 | — 33.64 | — 24.95 \ — 34.06 | — 25.36 
4 | 23.80 15.10 | 31.52 21.16 | 33-79 24.35 34.11 24.76 
6 | 24.38 | 15.11 | 31.10 21.47 33.62 | 23.88 | 34.25 24.30 
8 | 24.55 14.82 || 31.21 20.99 | 33.88 | 23.90 ' 34.00 24.25 
10 | 24.43 | 14.43 | 31.42 20.81 || 33.84 24.11 | 34.13 24.06 
Noon | 24.28 14.69 1 31.45 | 20.75 || 33.65 23.77 34.24 23.75 
2 p.m. | 24-53 14.69 | 31.61 | 20.35 | 33:53 23-75 | 34-25 23-49 
4 23.68 14.42 | 31.36 20.70 | 33.61 23.81 34.23 | 23.34 
6 | 23.93 14.99 ' 31.31 | 20.66 1 33.84 23.88 | 34:34 23.53 
8 | 23.91 | 14.77 | 31.26 | 20.67 | 33.80 24.77 34:39 23.73 
10 | 23.61 15.33 | 31.17, 921.401 33-49 | 24.62 | 34.22 24.26 
Midt. f — 23.39 | — 15.57 | — 31.13 : —22.06 | — 33.54 | —25.16 —34.0a | —24.69 
Mean 4. OI | —14.94 | —31.32 | —21.03 | —33.69 | — 24.25 | 34:19 | —924.13 
Min. | 8a.m. | Midt. | 2p.m. | Midt. | 9a.m. | ıa.m. | 8p.m. Midt. 
| —24.5 | —15.5 | —31.5 | —22.2 || —33.8 | —a5.1 | —34.4 | —25.0 

Max. || Midt. | Noon |! rz p.m. | ap.m.  Iop.m. | 2p.m. ; Midt. | 4 p.m. 
— 23.4 | — 14.6 | —31.1 | —20.5 | —33.6 — 23.7 f —34.0 | —23.7 

Range — LI | 0.9 | — 0.4 | 1.7 | — 0.2 1.4 . 0.4 | 1.7 








The Table shows that the temperature of the air is lower with a 
clear than with an overcast sky in the months January to May, and 
September to December, and higher in the months June and July. The 
difference is 


Jan. Feb. March April May June 
° o ° o o Oo 
— 10.46 — 16.10 — 13.12 — 6.90 —3.24 +1.55 
July Sept. Oct. Nov. Dec. Dark S. 
2 o Q oO Oo Oo 
+3.04 —1.78 —9.07 — 10.29 —9.44 — 10.06 


It is only in the summer months that the clear sky is favourable 
to the rise of the temperature by insolation, and that the cloudiness 
checks it. In all the other seasons a clear sky is favourable to radi- 
ation from the earth and loss of heat, and an overcast sky checks this 
radiation. The effect is greatest respectively in February and in July, 
and has a regular annual period. With a clear sky we find, in the 
months October to January, the daily minimum of temperature in the 
day hours, and the maximum in the night hours. This seems to be a 
not uncommon daily march of the temperature in arctic regions in the 
cold season. 

In all the other months, from February to September, we find, with 


a clear sky, the ordinary daily period with a minimum in the early 
8 
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morning hours, and å maximum some hours after noon. The range 
has å maximum in the spring months, April and May. 

With an overcast sky, we find the ordinary daily period in every 
month, even in the dark season. The range comes out rather high 
in January, but has its maximum in April, and is rather low in the 
summer months. 

The daily period of the temperature of the air in the arctic and 
antarctic regions deserves a fuller investigation by means of all the 
available observations. It is particularly the inverted period with a clear 
sky and the ordinary period with an overcast sky in the dark season 
that promise, when their causes can be found, to throw a new light 
upon the work of radiation from and to the earth in the lower atmos- 
phere. It is with this end in view that I have discussed the obser- 
vations from the Fram’s drift in 1893 to 1896. 

The Tables on pp. 63—107 give the minimum and the maximum 
temperature for each day, and their difference, or the aperiodic range. 
The last horizontal row shows the monthly means of these three 
columns. Putting these means together, we have the following Tables. 
The brackets indicate the incomplete months. 


Mean monthly Minima. 


Year | Jan. | Feb. | March] April | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. 











| 
| 
1898 | o | o | o | o | o o 
1899 '—36.8 — 35.6 —35.0! —24.9 —11.7 —0.6 o 
1900 |-38.3|—27-3| —31.6'—26.8 —12.9, —0.9 | +0.7 [+0.5] [—ro.9]| — 21.5 |-30.7, — 37-6 
1901 |—42.3, —39.1| —39.0| — 29.7 —15.1 —3.8 | +71.2 | —o.8 | —10.5, —922.5 !—27.9 — 32.7 
1902 38.71 32.41-37.51 28.2 —14:9! +04 [+2.7] 


Mean | —39.0| — 33.6! —35.8| —27-4|— 13.9, —1.2| +14 | —0.1 | — 11.1 | —21.6 |-29.8, — 34.4 


oO, o og o 
o | [—12.8]i —17.8 !—31.0 — 34.7 
[+0.8] | [—24.6] — 29.5 — 32.8 

















Mean monthly Maxima. 


Year | Jan. | 


Feb. | March April May | June | July | Aug. | Sept. | Oct. Nov. Dec. 























| | | | | | | o | o | o| > 
1898 o | o o o o o o [— 8.7] —12.8!—24.8' — 28.7 
1899 —30.2 —28.7 — 27.9 — 17.2, —5.1| +4.5 |[+5.6] o [16.0] —22.4 — 23.2 
1900 —31.11— 17.3 —22.5'—16.0 —3.6| +54| +7.1 I + 7.3] [— 6.6] —13.9 |—22.6' —29.5 
1901 |—33.9 — 27.7 —299|— 20.2] —80| +0.9| +5.4 | +3:3 _ 58 | — 17.1 —21.7 —26.5 
1902 |—33.5/—26.1 —31.6'—21.0; —8.5 +35.2 [+98] | PE 
Mean |— 32.2 —24.8,—28.0' —18.6| —6.3 | +4.0| +70 | +5.3 | — 7.0| —15.0 —22.9. — 27.0 


! The Norwegian North Polar Expedition, 1893—1896. Scientific Results, edited by 
Frotsor Nansen. Vol. VI, pp. 473—481, and 603-607. 
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Aperiodic Range. 





























Year | Jan. | Feb. March April May | June | July | Aug. | Sept. | Oct. | Nov. | Dec 
nm > 
1898 0 o o o o o [4.1] 5.0 6.2 6.0 
1899 6.6 6.9 | 7.1 7.7 | 6.6 5.1 [4.8 o [8.6] 7.1 9.6 
1900 ! 7.2 | 10.0 | 9.1 | 108 | 93 6.3 6.4 [6.8] | [4.3] 7.6 8.1 8.1 
1901 | 8.4 11.5 | 9.1 9.5 | 7.1 4.6 4-2 4-1 4-7 5.4 6.2 6.2 

_ 1902 | 5.2 63159 | 7.2 | 63 4.8 [7-1] | 
_ Mean 69 | 87| 79 | 88| 73 | 5.2 | 56 | 55 | 44 | 67 | 69 | 75_ 
Smoothed | 7.5 | 8.1!83 | 8&2| 7-2 | 58 | 54 | 52 | 52 | 62 | 69 | 7.2 


The regular annual period of the Minima and Maxima is a little 
broken in February, where the values are apparently too high in re- 
lation to January and March. 

The aperiodic range is highest in the winter months and lowest in 
the summer months. The smoothing! of the numbers gives a maximum 
in March and April, and a minimum in August and September. 


's-=t(a+ 26+ c¢). 
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THE ANNUAL PERIOD. 


The following Table gives the mean temperature for each month, 
extracted from the Tables on pp. 63—107 last row for the complete 
months. The incomplete months — in brackets — are completed by 
means of the four-hourly observations made on board the Fram when 
she was under way in the summer months in the straits near the 
winter quarters, or when there are only four-hourly observations. 


—— — — —. —— — — ee eee 


| an. | Feb. | March April May | June | July | Aug. Sept. | Oct. | Nov. | Dec. 





























[oe] Oo Oo ° 
1898 | 0 o Å ° ° o 9 ° [8-4] — 15:3 —28.3 —319 
1899 —33-5| —32.3 31.3) —21.0| — 8.4| +1.7/[+ 3.1) [+2.4]| —3.4 |[-18.4] — 26.4! — 28.4 


1900 | —35-1| — 22.4, 278 —21.6' — 8.3: +1.8| +3.0 |[+0.6] [8.0] —17-7 | 27.3 — 34-2 














I901 | —38.9 344 — 35.3 —25.6) —118. —1.6' +2.9| +0.9| —8.2 [199 — 24.9 —299 
1902 | —36.3, —29.5 — 34.2] — 24.5] —ı15 +2.5 I[+ 5.31] | | 
Mean —36.0l — 29.7| —32.2 — 23.2! — 10.0} +11) +3.6| +1.2) —7.0/—17.8 —26.7 —3I.I 
Smoothed — 33.2! —31.9| —29.3 — 23-2 — 10.0) +1.1| +36) +1.2| —7.0 |-—17.8 | —26.7| —31.2 
Red. | —33-3] —32.0| —29.5, —23.5 — 9.9, +1.5, +3.8| +1.4' —6.9|—17.9 | —26.9, —31.5 























The regular progression of the numbers in the line “Mean” is broken 
by those for January (too low) and February (too high); and I have 
therefore smoothed the numbers for the months December to March, as 
shown in the next line. 

The means in the Table are means for the month. Reducing them 
to the middle day of the month), we obtain the numbers in the last 
line (Red.). 

The mean for the year is — 17.05. 

Parabolic curves for minimum and maximum give as the 

Coldest day, January 18". Temperature — 33.3 

Warmest day, July 15". —— + 38 

Annual range .......... S&L. 

Mean annual temperature — 17.05 occurs May 1** and October 12th, 








ı Hann. Lehrb. d. Met. p. 99. 





1898—1902. No.4] TEMPERATURE. ANNUAL PERIOD. 117 


Temperature below — 17.0 during 198 days 


— > — above n » 165 „ 

—»— passes zero in ascending June 8", in descending 
August 224 

—»— below zero during 2% days 

—3— above , n 15 m» 


Sun below horizon for 24 hours from October 30 to February 11. 
„ above „ » » »  Aprıl 21 to August 22. 
Dark season 104 days 

Sunny n 123 „ 

Equinoctial „ 138 , 

The lowest temperatures registered with the minimum thermometer are 






































I | 
| 
Year, Jan. | Feb. |March| April | May Jane July | Aug. | Sept. Oct. | Nov. Dec. 
a | I .e o | | o 
1898 | 0 ° ° 0 o ° 3 [—14.3]| —29.9 | 35: I— 38.5 
1899 |—42.8 |—40.4 |—41.4 |—34.9 |— 25.7 —4.8 |[—1.3] |, | [—29.0] —37.6 |-42.1 
1900 |—49.1 | —43.5 |—45-1 |-39.0 |--22.0 —5.2| —1.0 [-o.5) [—17.0]! —28.5 | 37.2 —46.4 








—37-7 





1901 |—51.4 |--47.7 |-46.6 39.4 |-24.9 9.8 —1.0 | -6.4 | — BL [-309)|-384 
1902 —43.0 '!—42.7 |-44-9|—35-7|—22.8 |--7.5 | +0.8 | 


Mean | — 46.6| — 43.6] — 445) — 37.2! —23.9' —6.8 | —0.6 | — 3.5 | — 17-5 | — 29.6 | — 36.4) — 41.2 











The absolutely lowest temperatures are distinguished by heavier type. 
The lowest is — 51.3, January 20%, 1901. The year 1901 had gene- 
rally the lowest temperatures. In the mean, February shows higher 
minima than January and March; this is in accordance with the mean 
teniperature found for February. 

Days with a temperature below — 40°: 





| 
1900..... 17-29 13 | 13—26 14 25-27 3 | 25—27 3 
I 





























31 | | 
1901. .... o 1—3 3 | 3-9 7 | 1-3 3 
8&9 2, 12&13 2 8—22 15 
II —24 14 17&18 2 
__ _—__ 26 ri 26-28 3 
1902. . . 2 2—8 7 Ä 17-19 3 1&2 2 
14 I | 47 4 
22-24 3 | 9—19 II 
—= —e | ——m— m | — —— 
Total 18 | 50 | 22 45 


Mean per Year 45 | 12.5 | 5.5 | 11.25 
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Mean number of days with atemperature below —40° for the whole year, 
34. A temperature below — 50° was observed only on the 19" and 
20°. of January, 1901. 


The highest absolute temperatures are: 








= ELLE ee ns Pa EE Dens ee SE 

| Jan. | Feb. Maren April May | June | July | Aug. | Sept. Oct. | Nov. | Der. 
1898 [0] | Ø | Oo Oo | oO 
1899 | —21.5 —22.8: —14.5| —7.2, +2.6 




















[0] I oO | Oo pel 

o 0 [—5.1] — 2.2 146 —17.7 

+ 95 + 9-2 5 i[— 5.3] —11.4 — 15 
+12.2| +10.8 (+ 11.3] [-0.6] — 3.0 | — 9.2 — 99 





























1900 | —15.2| + 1.8) — 10.1; —6.3| +1.6 

I901 | —21.7| — 8.0! — 12.7) —9.6! +0.1| + 8.0 +115 | + 7.8 +3.0| —10.9 — 8.0 - 18.6 
1902 | —24.8| — 12.5) — 14.5] —4.3| +1.2| + 12.0) [+ 13.3) | 
Mean | —a0.8| —10.4| rag) =68| Fra +104] 4118] + 06] 419] = 331 208 Zinn 


In the months May to September, the temperature may rise above 
zero. The absolute maximum temperature found is 13.3 in July, 1902, 
in the last winter quarters. February has remarkably high maximum 
temperatures, particularly in 1900, when there was a succession of tem- 
peratures above zero in the evening of the 9* and the morning of the 
10, with southerly wind. 


Days with a temperature above 10°: 





























Year | June | July | August 
+= I. Im I aa iT st > OT OE eee 
| Days Days Days 
I900...... 26 &27 2 21 I 7&8 2 
25 I 
IQOIL...... | o 12 r | o 
| 14 
1902... ... | 30 I 4—9 6 
| | 12& 13 2 
17 I 
| 
Total ..... | 3 | 14 | a 
Per Year... ' 0.75 3-5 


Mean number of days with a temperature above 10° for the whole 
year, 5. 


The absolute range of the temperature becomes 13.3 + 51.3 or 
64.6. The respective dates are July 9, 1902 (pressure 756 mm. 
Wind SE, 6 m. p. s.), and January 20*», 1901 (pr. 750 mm. N. 6 m.p.s.). 

The differences between the mean highest and lowest temperatures 
in each month are 


1898—1902. No.4] TEMPERATURE. ANNUAL PERIOD. 119 


—— a rm — — 


Jan. Feb. March April May June 
25.8 33.2 31.6 30.4 25.3 17-2 
July Aug. Sept. Oct. Nor. Dec. 
11.8 13.1 19.4 24.3 25.6 29.2 


The oscillation of the temperature is greatest in February and least 
in July. The annual period is very regular, with the exception of 
January, which seems a little too low, and February too high. 
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THE INTERDIURNAL VARIABILITY OF THE TEMPERATURE 
OF THE AIR. 

Taking the difference between the daily mean temperature of one 
day (Tables, pp. 63—107) and that of the next, and then the mean of 
the differences for rising and falling temperatures for each month, we 
obtain the numbers in the first two columns in the Table below. The 
thırd column gives the weighted mean of the first two columns. The 
monthly numbers of cases or days with rising and with falling diurnal 
temperatures are in the 4" and 5tb columns. 


























| I 2 | 3 | 4 5 
' Temperature | Mean | Temperature 
_ (Ofrand2; 1 om 
rising falling . rising | falling 
+ | — + | Days ! Days 
[0] 3 Oo | 
January 1899—1902 . . . . 2 24 9274 | 299 2.87 | 15.75 15.25 
February — — 222 | 4.02 3.53 3.78 | 13.25 | 14.75 
March — _ . - « « «i 3.36 2.93 | 3.15 15 | 15 
April — — en | 3.04 2.33 2.71 16 14 
May — — ren | 2.17 1.99 2.09 18 13 
June — — nn 1.14 1.02 1.09 18.75 11.25 
July — — en | 1.12 1.10 1.11 | 14.5 16.5 
August 1900—1901 . . 2 %u 2 . 129 1.08 1.17 13 18 
September 1898, 1900—0I . . . . | 1.32 1.73 1.55 13 17 
October 1898 — 1901 . . ++ ++, 2.48 2.86 2.72 135 | 175 
November — 0. ew ee 2.97 | 2.73 2.83 13 ı 17 
December — — 2.2.2 2000. 2.81 | 3-14 2.97 15.5 15.5 
Mean and Totalı 2.37 | 229 | 2.34 | 179.25 185.75 





The columns 1, 2 and 3 show a very decided annual period. The 
interdiurnal variability is greatest in the winter time; the maximum lies 
in February, and the minimum in June. The mean rising for the year 
is a little greater than the falling. The time during which the tempe- 
rature is rising, is shorter than its time of falling; it rises more quickly 
than it falls. 
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THERMAL WIND-ROSES. 

The wind-rose for the frequency of the different wind-directions 
shows that the observed number of some directions is so small, that it 
is not sufficient to give a mean that could fairly show the thermal 
character of the wind in question. Generally the north wind is by far 
the most prevalent, and it is only in the months of June, July and 
August that the other winds are so frequent as to make it worth while 
to compute thermal wind-roses for them. The result of these compu- 
tations is shown in the following Table. C indicates the directly-found 
mean temperatures, and S the smoothed values. The intermediate 
directions NNE, ENE, etc., have been distributed among the adjacent 
principal directions with half their numbers, and every direction given 
a weight equal to the ensuing number of observations. 





| 7 | 
| June 4 Years July 4 Years | August. 2 Years 
9 | 


— — s— oo — + [u _-— _— 








| C S | C S Cc S 
| o | o ° o o 
N 0.10 0.17 4.10 3.86 0.73 0.69 
NNE | 0.63 3.85 1.45 
NE 0.12 0.33 4.73 4.34 4.05 0.81 
ENE — I 1.00 5.90 
E 2.29 1.16 2.01 3.90 1.54 1.67 
ESE 2.00 3.50 — 
SE 0.50 1.59 4.02 3.57 2.51 2.02 
SSE ! 2.93 2.86 1.03 
S | 2.07 1.74 3.20 3.26 1.65 1.89 
SSW 1.68 2.79 2.76 
SW | 0.83 1.83 3.00 2.96 1.68 1.96 
WSW | 3.33 2.26 | — 
W 3.03 1.59 2:39 2.44 3-50 1.49 
NNW 2.65 1.41 | 0.40 
NW 2.21 0.43 1.31 3.13 0.78 0.82 
NNW | —0.22 6.39 0.54 
Calm | 1.65 278 | 1.85 
Min | N | won N 
Max SW NE | SE 


The way in which the numbers run for July, with the highest 
temperature with NE, seems to indicate that the observations of 4 years 
are insufficient to give a fair representation of the thermal wind-rose. 
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MOISTURE OF THE ATMOSPHERE. 


In summer and autumn the observations for determining the force 
or tension of aqueous vapour in the atmosphere and the relative 
humidity, were made by the psychrometer or dry and wet-bulb thermo- 
meters suspended in the thermometer-screen. When the temperature 
was above — 10° C., the force of vapour and the relative humidity were 
computed by means of Jelinek’s Psychrometer Tables, the readings of 
the wet bulb having been corrected by Ekholm’s rule for tempera- 
tures below zero. 

The Expedition had two hair-hygrometers, system Koppe, made by 
Pfister & Streit in Bern. They were suspended in the thermometer- 
screen, and could be verified in saturated air which is produced by 
putting the cover with a wet side over them. When the hygrometer 
in use required cleaning, or did not seem to work well, it was taken 
in, and the other instrument put out, after having been verified and cor- 
rected in saturated air. The occasions noted in the journal when the 
hygrometer was changed were: in 1899, March 25 and 31, May 18, 28, 
June 22, 23; in 1900, January 16, April 28, October 4; in 1901, April 
93, 24, June 1, September 2, 3, 28, October 20, November 22; in 1902, 
January 7, 28, February 11, 12, 13, March 24. 

When the temperature of the air was below — 10°, the force of 
vapour was computed by means of the psychrometer Tables from the 
readings of the hair-hygrometer and those of the dry thermometer. 
An error in the reading of the hygrometer has very little effect, in low 
temperatures, upon the amount of the force of vapour. The num- 
bers in the following Tables have been found from the psychrometer; 
in 1899, June, July; in 1900, July, August; in 1901, July, August 
(missing psychrometer-observations completed by hair-hygrometer obser- 
vations corrected by the corrections found from the simultaneous obser- 
vations with both); in 1902, June (to which the above remark applies), 
July; and from the reading of the hair-hygrometer in all the other 
months, corrected as far as possible. 

In the Tables, the force of vapour is given in millimetres (mm.) and 
the relative humidity as percentages (p. c.). The last row gives the 
monthly means. 
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[2ND. ARC. EXP. FRAM 


FORCE OF VAPOUR. DAILY PERIOD. 


Putting together the numbers for the force of vapour in the last 
row of the foregoing Tables, we obtain the following Tables, showing 
the means of the force of vapour for every alternate hour in the several 
years. To the right, are the daily means of these, headed Mean, and 
the number of days of observation, headed Days. 


































































































January. 
TT — TI | 1 
Year | ah | 4h | 61 | 8 rol Nooni| 2h gh | 6b | gh | 10h | Midt. |Mean Days 
= hå a+ TG Tr Bu I | = wu m u | - oe IT FF 4.7 2 
1899 0.22 | 0.23 | 0.24 | 0.24 0.23, 0.24 | 0.24 0.25| 0.24 | 0.24, 0.24 | 0.23 | 0.24 || 31 
1900 0.26 0.27; 0.26, 0.28: 0.27; 0.28 | 0.28 0.28, 0.28 | 0.27 | 0.26, 0.26 | 0.27| 31 
1901 | 0.20. 0.16 | 0.17 | 0.16 0.15 | 0.15 | 0.17 | 0.15 | 0.15 | 0.15 | 0.16 | 0.15 | 0.17! 31 
1902 | 0.16, 0.17: 0.17. 0.17! 0.16 0.17 0.18 0.16 0.16 | 0.16| 0.17 ' 0.16 ‚0.16 31 
Mean ' 0.21 , 0.21 | 0.21 | 0.21! 0.20 0.21 || 0.22 | 0.21 0.21 0.21' 0.21 0.20 | 0.21 
February. 
1899 ' 0.28! 0.281 0.27 0.28 | 0.29 | 0.27 0.28 | 0.28! 0.26 | 0.26 0.26 | 0.26 0.27 | 28 
1900 | 0.93 ; 0.96, 0.93 0.92 | 1.03 0.97 , LOI | 1.02 | 0.95 ; 0.99 | 1.00 0.94 0.97 | 24 
1901 | 0.32 ' 0.31 | 0.28 0.24 | 0.30 0.30 . 0.29 0.28 0.27 | 0.29 | 0.31 0.32 0.29 28 
1902 | 0.36 | 0.35 | 0.35 0.36 | 0.36 0.36 | 0.36 | 0.36 | 0.35 | 0.35 | 0.35 0.36 0.36 © 28 
Mean | 0.47 | 0.47 | 0.46 | 0.45 | 0.49 | 0.48 0.48 0.49| 0.46; 0.47 | 0.48 | 0.47 0.47. 
March. 
1899 | 0.34 | 0.35 | 0.33 0.32 | 0.35 ' 0.36 || 0.37 0.35! 0.36 0.35 | 0.34 | 0.34 035 31 
1900 | 0.42 0.40 | 0.39 0.39 0.40 | 0.43 | 0:44 0.43 | 0.40 | 0.40 | 0.39 ' 0.40 0.41 31 
1901 | 0.26 | 0.25 | 0.24 0.26 | 0.26 | 0.29 | 0.29 | 0.28 ' 0.28 | 0.27 | 0.28 0.28 | 0.27 31 
1902 | 0.21 , 0.22 | 0.23 0.22| 0.22 | 0.23 | 0.25| 0.23 0.22| 0.22 | 0.22 0.22 | 0.22 31 
Mean | 0.31 | 0.30 | 0.30 | 0.30 | 0.31 0.33 : 0.34 | 0.32, 0.31, 0.31 | 0.31 | 0.31 | 0.31. 
April. 
1899 | 0.68 ' 0.68 | 0.71 | 0.72 0.74 0.77 || 0.74 | 0.73 0.77 0.74 | 0.73. 0.67 0.72 30 
1900 0-67 | 0.64 | 0.66 | 0.70. 0.78 0.83 | 0.86 | 0.89 : 0.86 0.80 | 0.79 0.73 0.77 30 
1901 | 0.52 0.51 0.52 | 0.53 0.56 ' 0.60 ' 0.63 0.61 | 0.59 | 0.60' 0.57! 0.56 0.57 30 
1902 | 0:44: 0.441 0.48 0.51, 0.55. 0.60 | 0.65! 0.65 0.60; 0.58 0.54 ' 0.53 0.55 30 
Mean | 0.58 0.57| 0.59, 0.62: 0.66 | 0.70 0.72| 0.72 | 0.71, 0.68 0.66 ' 0.62 0.65 
e 
May. 
1899 , 1.71 | 1.69 1.78| 1.85) 1.88: 2.01 2.05 | 2.03 | 1.97 | 1.93, 1.85 1.75 ' 1.88 31 
1900 | 1.71 | 1.70. 1.74 | 1.81 | 1.84 | 1.96 2.00; 2.10, 2.05 | 1.96, 1.83 1.81 : 1.88 31 
1901 | 1.67, 1.60 1.62 | 1.68 | 1.68 | 1.68 1.77 | 1.82 | 1.80 | 1.81 | 1.77 1.73 | 2.71 gt 
1902 | 1.38 1.35 1.39 | 1.49| 1.53 1.68 1.73 | 1-71 | 1.72, 1.65 | 1.56 1.51 I 1.56| 31 
Mean | 1.60, 1.59 1.63; 1.71 1.73, 1.83 , 1.89; 1.92 1.89 1.84, 1.75 | 1.70 |, 1.76 | 
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June. 


Year | 2h | al 6b | 8h » | roh [ror å In rs 6h | gh | rol | Midt. ean Da 
rise en, | 


1899 , 3-70. 384 | 3.72 3-70 | 3.68 | 3.81 || 3.92 3.84 | 3.84 3:89: 3.89 | 3.86 3.81| 30 
1900 3.87: 3.87 | 3.93 | 4.06: 4.18 4.17 | 4-08 | 4.04 | 4.10 4.02 4.03| 30 
1901 | 3.50 | 3.43 | 3-49 3-50, 3.58 | 3.68 | 3.71 3-74 ; 3-65 $63 | 3% 3.62 3.60 || 30 
1902 4.25 4.26 4.33 











3| 4-41 | 4-42 | 4-40 4:46 | 4-44 | 4.52 4.50 4.431 4.38 4.40| 30 
Mean , 3.83 | 3.85, 3.87 | 3.92 | 3.96 | 4.01 , 4.04 | 4.01 | 4.03| 4.02, 3.99 | 3.97 , 3.961 \ 














July. 
1899 | 4.55, 4.58 4-70, 4-74 | 4-71 | 4-79 | 4.83 4-94 | 4-71 | 4-65 | 4-55 | 4.56 4.68 * 23 
1900 ' 4.68 | 4.70 | 4.77) 4-73 | 4:85 | 4.90 | 4.82 | 4.83 | 4.83 | 4.86 | 4.83 | 4.43 | 4-77 | 31 
1901 | 4.81 4.85 483) 188] 4-83 | 4:91 | 4.99 | 5:00 | 5.02; 4-93 | 5-03 | 4.98 +92] 31 
1902 | 4.71 | 4.75 | 4-78 | 4.88 | 4.88; 4.90 | 4.83 | 4.82, 4.85: 4:87 | 471 4.67 || 4.81 20 
Mean, 4-70, 4-72 4.77| 4-77| 4-82| 4.87 4.87" 4.90| 4.86 | 4.84! 4.81 | 4.67 || 4.80 


Pd 
August. 
1900 4.62 | 4.91! 4.95 | pre 4-36| 4.30 4:44 | ber 4-77| 4:76| 4.66 4.83 461 8 


1901 , 4-36 4.31 4.261 4.36 | 4.23 | 4.38 | 4.46! 4-44 | 4-44 | 4.30 | 4.29 | 4-27 | 4.34 || 31 
Mean 4-33 | 4-33 441, 4-37 | 4-26| 4.36 | 4-45 | 4-41 | 4-51 | 4.40 | 4-37 | 4-39 |, 4.38 | 














September. 
1898 | 1.43 | 1.42 | 1.43 | 1.43 1.46 1.47 | 1.47 | 1.50| 1.47 | 1.46| 1.41! 1.42 1.45 || 12 
1900 ' 2.15 | 2.18 | 2.04 | 1.98 | 1.96| 2.01 | 2.07 | 2:03 | 2:07 | 2.02 | 2.02 | 2.03 | 2.07! 19 
1901 | 2.10| 2.15 | 2.10 2.12 2.14 | 2.21 ' 2.23 | 2.19| 2.19| 2.17 | 2.12 2.10 || 2.15 | 30 




















Mean | 1.98| 2.01, 1.95 | 1.94 | 1.95 | 2.00 2.08; 2.05 | 2.06 | 2.03 | 2.00 | 1.99 |, 2.00|! 


October. 


1.27 : 1.30 1.30 | 1.29 | 1.27 | 1.26| 1.21 | 1.22 1.26 31 
083 ed 0.76 , 0. 78! 0.75 | 0.72 | 0.71, 0.69| 0.72 0.77 8 
1900 | 0.98 | 0.99 | 0.99 0.98 0.96 | 0.96 | 0.95 | 0.97 | 0.97 0.98 | 0.96 | 0.97! 29 
1901 | 0.82 | 0.83 | 0.82 | 0.80. 0.86 0.83 0.86 0:84 0.86 | 0.82 | 0.81. 0.82 0.83! 31 


Mean , 1.00| 1.00, 1.00| 0.99, 1.01 | 1.01 1.04 ı 1.00 | 0.99 | 0.99 | 0.98 | 0.99 | 1.00 | 


1898 | 1.24 | 1.24 | 1.24 | 1.24 
1899 0.84 ' 0.84 | 0.81 | 0.81 














November. 


1898 ' 0.38 ogå 0.38 | 0.41 | 0.39 | 0.36 | 0.36: 0.38 | 0.37 | 0.37, 0.39| 0.37  0.38' 30 


























1899 0.46 | 0.46 | 0.46 | 0.47 | 0.46 | 0.46 0.46 | 0.45 | 0.45 | 0.43 | 0.44 | 0.44 | 0.45 
1900 | 0.52 | 0.49 | 0.49 | 0.52 | 0.51 | 0.51 | 0.49 | 0.52 | 0.53 | 0.54 | 0.53 0.52 | 0.51 
1901 | 0.60 | 0.60 | 0.60 | 0.58 0.59 | 0.57 || 0.56 0.58 | 0.57 | 0.57 | 0.57 | 0.58 os! 3 
Mean | 0.49 | 0.48 | 0.48 | 0.50 | 0.49 | 0.48 | 0.47 | 0.48 | 0.48 0.48, 0.48 | 0.48 || 0.48 























December. 
1898 | 0.27 | 0.26 | 0.27 | 0.26: 0.28 | 0.27 || 0.27 | 0.27 | 0.27 | 0.27 | 0.28 | 0.27 0.27 31 
1899 | 0.47 | 0.49 | 0.47 | 0.48 | 0.49 | 0.45 | 0.50 | 0.47 | 0.47 | 0.45 | 0.47 0.46 | o. 47: 31 
1900 | 0.27 0.31 | 0.29 | 0.28 | 0.30| 0.31 0.27 | 0.28 | 0.27! 0.29 | 9.30 0.30 '0.29 ' 31 





1901 | 0.36 | 0.36 | 0.36 0.36 | 0.34 . 0.37 . 0.38 0.37 0.38 0.39 0.38| 0.38 | 0.37 31 


Mean 0.34, 0.35| 0.35 | 0.34, 0.35 | 0.35 | 0.36, 0.35, 0.35, 0.35, 0.36; 0.35 | 0.35 
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The last row for each month gives the means for each hour and 
for the years of observation. For the months January to June, and 
November and December, these means are the totals divided by 4. But 
for the months July, August, September and October, the means are 
weighted means, being computed with the number of days in the last 
columns as weights. 

The series of means for the different hours show that there is 
hardly any daily period in the months October to February; but the 
other months, during which the sun is shining, show a well-defined 
daily period. The minima and maxima are as follows: 


Month Minimum 














| hour 
March . | 6 a. m. 
April 3 a.m. 
May 3 a.m. 
June . .... | 2 a.m. | 
July ..... | Midt. | . 
August 3am 433 , 6p.m 4.51 0.25 
10 am. 4.26 | 6 a.m. 4.41 
September * . || Sam. 1.94 ' ap.m 2.08 0.14 





June has a secondary minimum at & p. m. 
The range is greatest in May, and diminishes towards the dark, cold 
months, when it vanishes. 


1898—1902. No.4.] FORCE OF VAPOUR. ANNUAL PERIOD. 171 


— ee nn 


FORCE OF VAPOUR. ANNUAL PERIOD. 


—— ee 


The following Table contains the monthly means of the force of 
vapour. For those months for which there are complete observations, 
the numbers are the same as those in the Table on pp. 168—169. 
For the other months — except August 1899 — the observations taken 
on board the Fram, while she was under way not far from the winter 
stations, have been taken to complete the observations for the respective 
months. The means thus found are inclosed in brackets. 








ee ee ee 
Year | January | February | March _ April | June 
| 
IE == Ta | I. ær. = = — TT I === — mm = == 
| mm. mm. mm. | mm mm. | mm 
1899 0.24 0.27 0.35 | 0.72 1.88 3.81 
1900 | 0.27 0.97 0.41 0.77 1.88 | 4.03 
1901 0.17 0.29 0.27 | 0.57 1.71 3.60 
1902 1 016 036 | 0.22 | 053 156 | 4:40 
Mean 0.21 047 | 0.31 0.65 | 1.76 | 3.96 
Sm. | 0.31 0.36  . 0.43 





[1.77] I. 26 | 0.38 0.27 








| mm. | mm. 
1898 | 
1899 | [4-72] | [4.62] [2.88] | 045 0.47 
1900 4-77 [4.12] [2.07] [0.97] | 0.51 0.29 
1901 | 4.92 4:34 2.15 0.83 0.58 0.37 
1902 | 4 BQ) FF | IL 
Mean _' 481 436 | 2.22 | 1.02 | 0.48 | 0.35 


The mean for the year is 1.72 mm. 

The monthly means show a fairly even progression, with the excep- 
tion of February, which is rather high. The year 1900, in particular, 
gives a remarkably high number. This month also exhibits, as we 
have seen, p. 116, a particularly high temperature. 

Smoothing the numbers for January, February and March, we 
obtain the numbers headed ‘Sm’. 

The smoothed numbers give, by a parabolic formula. 


Minimum January 14% 0.31 mm. 
Maximum July 204 4.81 mm. 
Range . . . . . ++ 450 mm. 
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RELATIVE HUMIDITY. DAILY PERIOD. 


-————— 


The numbers expressing the relative humidity in the Tables, pp. 
123—167, have been treated in the same manner as those for the force 
of vapour. The following Tables show the means of the relative hunudity 
for every alternate hour in the several years, the monthly means, and 
the number of days of observation. 


























January. 
* NT sr GE ii 
Year ' ah ' gh | 6h ! 8h | roh "Noon | at | gh | 6h 8h | Joh Midt. | Mean Days 
- —, = -L- | we 2 JO ees — == - | = 
| | 

1899 | 83.1 | 82.6 | 83.8 | 82.3 82.4 82.0 ' 82.5: 83.7 83.3 82.9 83.1! 83.4 | 82.9 « 31 
1900 ! 83.3, 81.7, 82.0; 81.7 | 81.1; 81.8 | 81.8, 81.6 ' 81.4 ' 81.2 81.1} 81.0 81.5 | 31 
1901 | 82.6 | 82.3 | 82.31 82.6 83.1 | 83.7 | 83.4 | 83.7 | 83.6 82.8 82.7 | 82.8 | 82.0: 31 
1902 | 85.1 | 85.4 | 85.6 | 85.7! 85.8 85.7 | 85.5 85.8 | 86.2 86.1 85.6, 85.3 1 85.6, 31 























Mean | 83.0 | 83.0| 83.4 | 83.1, 83.1 ' 83.3 : 83.3 83.7; 83.6: 83.3 83.1 83.1 83.2 | 


February. 


1899 | 86.8! 86.5 | 85.9 86.6 | 86.6 | 87.1 ' 86.9 86.0, 86.7, 86.6| 86.7 | 87.0 86.6 28 
1900 | 82.2 | 81.1 | 79.7 | 79.4 | 80.2 | 80.4 ‚| 79.6 | 79.1 | 81.3! 81.5 | 81.3 | 80.0 80.5 24 
1901 | 87.8 ' 87.71 87.4 | 87.7 ' 87.7 | 86.2 |, 86.1 | 86.2 | 86.5 | 87.5 | 87.0| 87.2 ' 87.1 28 
1902 | 83.7| 84.0| 84.2 | 83.8! 82.6! 82.4 | 82.5 | 83.5, 83.0| 83.6| 84.2 | 83.4 835 28 
Mean , 85.1 | 84.8 | 84.3 | 84.4 | 84.3 84.0 83.8, 83.7: 84.6, 84.8, 84.8. 84.4 84.4 





























March. 
1899 89.0| 89.8 | 89.0| 88.2; 88.1 | 85.6 ' 85.4 | 86.6 | 86.1. 86.0 | 86.5 87.4 87.3: 31 
1900 | 74:0| 74.0! 74.2: 73-7! 73-6| 71.8 | 71-7 | 72.7| 73-5 74-7! 74-3 73-6 173-5; 31 
1901 | 86.2 | 86.9 | 87.0 87.0 | 86.9 | 86.7 86.0 | 86.3 | 86.3, 87.1 | 86.9' 86.1 86.6, 3r 
1902 | 13.1 | 73:1 | 73:4 73:4 | 73-6 | 73:2 72:7 72:6| 73.0, 73:2| 73-3 73:3 ' 73:2 31 
Mean 80.6 | 81.0 | 80.9, 80.6 80.6, 79.3 79.0' 79.6; 79.7, 80.3 | 80.3 | 80.1 80.2 
April. 
1899 83.2| 81.3 81.1 I 78.9 77.1 | 76.9 | 77-8 | 76.9 17-5 | 19-2 | 79-8; 82.3 79.3 30 
1900 83.1| 82.7. 82.2 81.6 78:8; 76.6 : 76.3! 76.8| 77:5, 81.3) 84-1 | 84.1 80.4 go 
1901 88.8 | 88.7 | 88.3 87.4! 86.2| 86.4 | 86.2' 86.8 | 87.8 25 88.4 | 88.3 , 87.6 30 
1902 49.0 | 79.2 78.4 | 76.2 | 76.0 | 74-4 | 73-8 73.2 74.1 | 76.6 78.7| 78.8 76.5 30 





Mean 83.5 83.0 82.5 | 81.0| 79.5, 78.6 | 78.5! 78.4; 79.2 81.2 82.8| 83.4 81.0 


May. 


1899 © 75.6! 73.8| 72.91 74-5 73-2, 71.9 71.5 | 725! 71.5 | 73-1 | 74.7 15-3 || 73-4 3% 














1900 80.4 | 80.0 | 77.6, 73-7| 71-6; 69.6 70.0 71.0, 72.0, 73.0 76.0, 78.4 | 74:4 3% 
1901 | 87.2' 87.3 85.4 | 86.0' 83.7 81.6 83.6! 84.0 84.9| 85.9; 85.9| 86.5 85.2 31 
1902 | 85.2' 84.1 82.6 80.5| 81.2 81.2 80.2 79.7: 82.8 84.1 84.2 | 85.4 | 82.6 31 





== —- Se -—- —— 


Mean 82.1! 81.3 79.6 78.7| 77-4 | 76.1 76.3 76.8, 77.8 79.0 80.2 | 81.4 ' 78.9 











June. 





toh | Noon ah | 41 | 6h | gh | ;oh 
es ee ee 


= —— _— - —— = — — =. | - == = y 
1899 | 77-4| 75-7| 74-6 140| 79.8 | 70.5 117 | 192 712.6 | 73.6 | 75:9| 79.1 || 74.0 || 30 
82.7 | 83.3 | 80.5 . 80.0 17-7 | 78.6 | 82.2 | 


Midt. 











Mean | Days 



































1900 79-3 | 79.8 | 77.0 73-2 | 76.0 79.2 || 30 
1901 | 87.9 | 87.€ | 87.4 059 84.6. 84.0 || 84.5 | 83.9| 83.61 84.1 | 85.2 | 87.5 || 85.5 || 30 
1902 | 80.8| 81.0, 80:9| 78.4 | 77-71 75-7 | 76.5 | 74-3| 77.4 | 78:6| 79.9, 79-2 78.3| 30 
Mean | 82.2! 81.9! 80.8| 79.4 | 78.2 | 76.8 || 78.2, 75-9| 77-4 | 78.5 | 79.9 | 82.0 |, 79.3 | 
July 

1899 | 84.9! 84.1! 85.9 | 84.3 | 84.5 | 82.9 || 80.7 | 81.6 80.0 | 82.5 | 82.1 | 84.0 | 83.1|| 23 
1900 ' 87.5 | 88.9 86.5 | 85.1 | 84.3 | 82.6 | 78.9 | 77.7! 80.3 | 82.4 | 84.9 | 86.5 | 82.3 || 31 
1901 | 89.7 89.3 | 89.1 | 88.9! 87.1 | 83.6 || 84.0 | 84.2| 84.8 | 85.6 | 87.6 | 90.0 86.7 || 31 
1902 | 72.4 | 74:5| 72.8| 71.2| 70.0| 69.8 | 69.7. 70.8 | 70.6 71.7 | 71.7| 70.9 | 71.81 20 




















Mean , 84.8 | 84.4 | 84.6 | 83.4 | 82.4 | 80.5 179.0, 79.0) 79.7 81.3 | 82.6, 84.1 | 82.2 














August. 
1900 | 82.8 | 83.4 | 84.6 | 81.9 yr | 72.1 || 70.5 66.4 | 74-1 | 76.8 | 79.1 | 83.3 * 77-71 8 
1901 | 91.1 | 91.3 | 90.2 | 91.2 ' 89.4 | 88.6 || 87.8 | 86.7 | 88.0: 88.9 | 90.2 90.1 | 89.5 | 31 





W.M. 89.3 | 89.4 | 89.1 | 89.3 | 86.9| 85.2 








| 84.3 | 82.6, 85.2 | 86.4 | 88.0 | 88.7 | 87.0 | 











September. 
1898 73-0 | 72.5! 72.2| 71.1 | 70.6 | 70.1 | 68.9 | 70.7 | 70.0| 71.5| 69.8 | 72.6 | 71.1 | 12 
1900 | 88.3 87.2| 84.6 | 83.0! 82.7 | 83.1 |' 84.9, 85.2 | 87.9 | 86.9 | 86.0 86.4 85.5! 19 
1901 90.3 | 91.9 | 90.7 | 89.6 | 88.6 | 88.2 | 87.5 | 87.7 | 90.7; 91.9 | 91.4 91.91, 90.0 | 30 
































Mean | 86.3 | 86.7 | 85.2! 84.0, 83.3 | 83.0 





83.0 | 83.6 | 85.8 | 86.4 | 85.7| 86.3 | 84.9 





October. 
1898 | 80.3 | 80.0 | 80.0 | 78.9: 80.1 79-8 : 79.5 | 78.1 | 78.8; 78.8| 80.4 | 81.0 79.6!| 3ı 
1899 | 78.4 | 78.9 | 79.2 | 79.8 19:7 | 79-9 | 80.1] 80.0 Br.4 | 81.2 | 81.6 | 80.9 | 80.9 | 8 
1900 | 82.6| 81.8 | 82.8| 82.9| 82.7 | 82.6 | 81.9 | 82.4 | 83.0 84.2 84.3 | 83.3 82.9, 29 
1901 84.0| 83.0| 84.0 | 83.7 84.0 | 83.2 | 83.6, 83.3 | 83.8. 84.01 84.0, 83.7 83.7; 31. 














Mean 832.3 | 81.7 | 81.5 | 80.6| 81.2 | 80.0 , 80.5 | 80.2 | 82.5 | 82.3 | 82.8| 83.0 , 81.5 | 


November. 


1898 | 81.0 81.2 81.9 | 81.3 | 81.5 | 81.1 i 80.7 | 8r.2| 80.7 | 80.3 | 80.8 | 80.4 | 81.0|' 30 





1899 | 76.4 | 75-5 | 75-4 | 75-7 | 77-7 | 75-8 | 74:61 73-9 | 73-7 | 74-3| 74:7, 75-3 | 75-3 || 30 
1900 | 85.6! 85.7 | 86.0 | 85.8 | 85.5 | 86.0 | 85.0 | 85.5 354 85.9 | 85.1 | 85.2 | 85.6 30 
Igor , 83.9 | 83.1 | 83.4 | 82.7 | 82.7 | 81.7 82.1 | 82.9 | 82.3| 82.8| 83.9 | 83.9 | 82.9|| 30 

















Mean , 81.7| 81.4 | 81.7 | 81.4 | 81.9 | 81.2 | 80.6| 80.9 | 80.5 | 80.8 | 81.1 | 81.2 | 81.2. 








December. 
1898 | 84.3 85.1, 84.7 | 84.4 | 84.6 | 84.2 | 83.7 ' 84.0 | 85.5 | 84.1 337 | 83.8 | 84.3. 31 
1899 | 80.3 | 80.3 | 79-4 | 79:2| 79.1 | 78.5 78.6, 77-9| 78.9 | 79.5 | 79.6| 80.7 | 79-3, 31 
1900 | 83.0 | 82.6 | 81.9 | 82.5 | 83.0 | 83.5 |! 82.5 | 82.8 | 82.5 82.4 | 82.6 83.1 | 82.7) 31 
1901 | 88.6 | 89.1 














—— — tr ee nn 


_1901 89.1 | 89.2 | 89.4 89.4 |, 88.3 | 87.9 | 87.8 | 88.4 | 88.4 | 89.0 | 88.7|. 31 
Mean | 84.1 | 84.3 | 83.8 | 83.8 | 84.0 | 83.4 | 83.3 83.2 | 83.8| 83.6, 83.6 | 84.2 | 83.8 , 
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The last row for each month gives the means for each hour and 
for the years of observation. For the months January to June, and 
November and December, these means are the totals divided by 4; but 
for the months July, August, September and October, the means are 
weighted means, being computed with the numbers of days in the last 
column as weights. 

The means in the last row for each month show, for almost every 
month, a well defined daily period in the relative humidity, with a mini- 
mum some hours after noon and a maximum in the morning hours or 
the night. By plotting the numbers and smoothing them, we get the 
following Table showing the diurnal maxima and minima. 


| | 

















Month | Maximum | Minimum | Range 

| hour p.c. | hour pc p. c. 

January . . . . | 4pm 83.7 ! gam. 830 0.7 
February . aa.m. 85.1 3p.m. 83.7 1.4 
March . | 4am. 810 a p.m. 79.0 2.0 
April I am. 83.5 4 p.m. 784 | 51 
May ..... | 2 am. 82. I p.m. 762 | 5.9 
June . . 2... Ä 3a.m. 81.3 a p.m. 76.0 | 5-3 
July .. 2... 4 a.m. 84.6 3 p.m. 78.9 5-7 
August . - 4am. 89.4 ! 4 p.m. 82.6 6.8 
September - 2am. 86.5 | I p.m. 83.0 3-5 
October es Midt. .83.7 Noon 80.5 3.2 
November. to 8 a.m. 81.6 5 p.m. 80.7 0.9 
December. es 2a.m. 84.2 4 p.m. 83.2 1.0 


January alone shows no appreciable period. 
The range is greatest in August, and smallest in the dark months. 
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RELATIVE HUMIDITY. ANNUAL PERIOD. 


The following Table has been made up in the same manner as the 
corresponding Table for the force of vapour oe 171). 























Year | January February | m March April at | Ar | June 
| = | 
p.c p. c pc p- p. c. p. c 
1899 82.9 86.6 | 87.3 | 93 13-4 74.0 
1900 81.5 80.5 73-5 80.4 | Be | 14.4 79.2 
1901 82.0 87.1 86.6 87.6 85.2 85.5 
1902 85.6 83.5 | 73.2 oe | me 76.5 82.6 78.3 
Mean 83.3 | 84.4 | 80.2 | 81.0 | 789 | 78.9 | 79.3 
Smoothed 83.7 83.1 81.5 80.3 79.5 79.8 
Year ver | m | Au | Senter | July | August | September | October | November | December 
| 
| | | 
p. c. pc : p. c. | Dp. c. | p. c p. c 
1898 [71-7] | 79.6 81.0 84.3 
1899 [82.5] [86.3] [77.0] 15.3 19-3 
1900 82.3 | [86.7] [85.5] [82.9] 85.6 82.7 
1901 86.7 89.5 90.0 83.7 82.9 88.7 
192 1 Mas) | 1 | 
Mean 81.5 | 87.5 BT | 82.1 81.2 | 83.8 
Smoothed | 82.4 84.4 | 82.9 | 81.6 | 81.8 83.0 


The mean for the year is 82.0 p. c. 

The march of the monthly means is not very regular. 

Smoothing the number by the formula } (a + 25 + c), we get the 
row headed “Smoothed”. These numbers give, by means of a para- 
bolic formula, the following maxima and minima: 


Maximum Minimum Range 
January 17 83.7 p. c. May 22 79.2 pc 5.0 p. c. 
August 17 844 „ October 27 815 , 
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WIND. 


The direction of the wind was observed at the winter quarters, 
reckoned from the true meridian. The following Tables give the ob- 
served directions of the wind and the velocity, in metres per second, 
for each even hour and for the different months. 0 indicates Calm. 

The velocity of the wind was measured with Monns hand-anemo- 
meter, friction-coefficient one metre per second. 


177 


WIND. 
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October. 


1898. 
p = 78°46' N. 


1 


Rice Strait. 
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1899. January. 
p = 78°46 N. å = 74°57' W. 


Rice Strait. 
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Rice Strait. 
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1899, June. 
= 78° 46' N. å = 74° 57 W. 


Rice Strait. 
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WIND. DIRECTION. 


Counting the number of cases in each month in which each direc- 
tion has been observed, and dividing the totals for each direction by the 
total number of observations made in the month, calms included, we 
obtain, when the quotients are multiplied by 100, the numbers in the 
following Table. These numbers show the frequence of the different 
winds and calms as percentages of the total number of observations 
made. The numbers belonging to the intermediate points NNE, ENE, 
etc. have been distributed evenly, each with half their amount, among 
the adjacent 8 principal rhumbs. The sum of the horizontal rows is 
100. The last row in each month gives the means for the month. 




















January. 
— — — | = —— 
Year N | NE | E | SE S | SW | w , NW | Calm 
| | 
— I SV = —— | - 
1899 34 22 | 14 1 2 , 3 | 2 | 3 6 I 14 
1900 o | o o | 0.5 2 0.5 I o | 96 
1901 ' 66.5 6 o | ve) | 10 o | Oo 2.5 15 
1902 |" 24 2 1.5 11 ı aI 1.5 I 13 * 325 
Mean 31.1 15 3-9 | 3.4 | 9.0 | 1.0 1.2 | 5.4 37-5 
February. 
1899 | a9 i 145 | 7.5 o 5 | a! 5 5 32 
1900 | 3.5 | 6.5 , 7 3.5 7 | 1.5 o o ql 
1901 | 4135 45 | o | 4 | 16 | 5 I 4 24 
_ 1902 24 2 | 15: II | at 1.5 1 I 13 0325 
Mean | 24.5 ' 6.9 4.0 4.6 12.2 2.5 1.8 | 5.5 38.0 
March 
1899 | 31 ; 20 | 9 I 4 6 | 23 i 5 2 
1900 | 3.5 | 8.5 I 1.5 1.5 o I o | 83 
1901 | 56.5 4 0.5 2 4.5 | 2.5 | 0.5 2.5 i 37 
1902 13 ı I 5.5 24.5 21.5 1.5 | I 13 19 
Mean , 26.0 | 3.9 4.0 | 7.2 7-9 | 1.0 | 1.1 | 5. 37-7 
April 
1899 | 29 15 14 | ı | oY 4 | 41 3 | 29 
1900 |! 3.5 5 | 2 2 2.5 2 o I | 82 
1901 42 IO I | 2 | 19 2 I I; 22 
1902 | 215 | 7 | L5 II u a | 551 Oo |. 18.5 2 
Mean , 24.0 | 9.2 4.6 4.0 | 8.4 3.4 | 1.2 5.9 39.2 
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May 
| - | i mr 
Year | N NE E | SE S SW W ' NW 
Pi | i I 
1899 | 20.5 | 16 * 18 | I 8 IO | I | 
1900 2 5.5 | 6 10.5 3.5 r | 2 | 
1901 38.5 4 | o 6 | 27.5 6.5 | 2 | 
_ 1902 — 30 8 1 1 1957 125 2 | o 
Mean | 227, 7.1 6.3 , 7.5 12.9 49 | 1.2 | 
June. 
1899 | aI 6 1.5 | 0.5 27 | 16 | 4 
1900 | 5 2 3 9.5 | 5.5 3 | I 
1901 | 35.5 6 I | Ir 17 8 ! 2.5 | 
1902 | 14 | I ı | 17 28 | 10 | 3 
Mean | 18.9 3-7 | 1.6 9:5; 194 | 9.2 | 2.6 | 
July 
1899 | 7 a | I I | 28.5 | 31 | 15 | 
1900 | 3 I a | 23.5 7.5 | I r | 
FQOI i 455 65 | o | I 3.5 | 9 | 4.5 | 
1902 * 32 35 | 15| 17 | 235 25| 15 
Mean | arg | 3.2 | 1.I! 10.6 15.7, 109, 3.6, 
August 
1900 15 | 4 | 3-5 8.5 | 155) 1 | 3 | 
1901 | 305 | 5 I 5.5 19 | 751 25 
Mean 22.7 | 5.2 | 2.2 70 ' 17.2 | 4.2 2.7 | 
September. 
1898 ı 39.5 | 24.5 ' ıı | o I r 3 | 
1900 44 8 | 4-5 3 3.5 5 3 7 
agn | 42 | 2 | 41 5 al 2 | ol 30 
Mean 418, 11.5 6.5 | 2.7 2.8 | 2.7 , 3-3 | 
October. 
1898 | 40 | 24 #! 71-5 | 1.5 4 1.5 | 3 
1899 3 | 9.5 | I | a2 I 0.5 a | 
1900 | 26 17-5 | 5 | 9 9.5 8 | o 
1901 | 54 | 2 | I | 3 7 | I o | 
Mean 307| 13.2, 3.6 | 3.9 | 5.4 | 2.7. I.2 | 
November. 
1898 20 | 18 | 4.5 I 6 | 5 4 
1899 | 2 | I 2 7 2 | I I 
1900 | 42.5 18 | o 1.5 | 13.5 | 7 | r | 
1901 31.5 3.5 | 25 11 12 1.5 | 0.5 | 
Mean 24.0 10.1 | 2.2 | 5-1 | 8.4 3.6, 1.6 | 
December. 
1898 | 28 | or | 4 I 2 | 2 | 2.5 | 
1899 I 2 I 4 75 2.5 : I o | 
1900 | 56 4 I I 7.5 3 | 2 
1901 | 205 15 15: 9 | 173 SF 
Mean 26.6 | 6.9 | 2.6 | 4-6 | 7.4 | 2.7 | 1.4 | 
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The Table shows 


a) that there ıs a prevailing uniformity in the distribution of the winds 
in the same month in the different years; 

b) that North is by far the most prevalent wind in all months of all 
years, with the exception of June, in which month — except in 
1901 — South is a little more frequent than North; 

c) that the other wind-directions are relatively rare. 


The maximum and minimum of the relative frequency of the diffe- 
rent wind-directions are as follows: 

















I 
Maximum pc | Minimum p.c Diff. p. c 
=a 77 FJ --- — I. — -— —= == == — —_ = — — 7, =. - T= 
N | September | 41.5 June ..... | 18.9 226 
NE October . . . . 13.25 July. . 3.25 10.0 
E September 6.5 | July. . . 2 2 > LI | 6.4 
SE July . 10.6 September . . . 2.7 79 
S June . . 2 2 19.4 September . . . 2.8 16.6 
SW July. . 2.2... 10.9 Jan. March . . . 1.0 9.9 
W July. . . 2 4 3.6 March. . .. . LI 2.5 
NW September . . . 176 | March. ....| 51 12.5 
The percentage of the total frequency for the year is 
N NE E SE S SW WwW NW Calm 
26.2 7-4 3.5 5.8 10.6 4.8 1.9 7-4 32.4 


The Calms are the most frequent, being nearly one third of the 
total number of cases. 

Of the winds, North is the most frequent; and next to it comes 
South. The least frequent wind is West, and then East. 

Taking the positive difference between the numbers in the Table 
on pp. 222 & 223 for the opposite wind-directions, e. g. N—S, NE—SW, 
etc., and tabulating them, we obtain the following Table, showing 


The Windward Side of the Wind-Rose. 
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January. | February. | March. m 
| 1899 1900 1901 1902 ' | 1899 1900 1901 1902 | ' | 1899 1900 1901 1902 ' 
N | a 565 8 |22.1| 24 255 8 |123) 27 2 8 18.1 
NE 20 6 0.5 | 65| 12.5 5 0.5 | 4.4 | 14 85 1.5 2.9 
E II o 0.5 | 27 2.5 7 0.5 | 3.2 | 7 o oO 45 29 
SE 0.5 | | 3.5 | 1.5 15 2.1 
5 2 | | 45 \ 8.5 
SW 0.5 0.5 0.5 | 
W I f I | | 
NW 4 25 2 20 5 o 2 0.9 4 0.5 
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| April. 















































une. 

M. | M. | J 

| 1899 1900 I90I 1902 | 1899 1900 I901 1902 1899 1900 1901 1902 
FETTERE == Im Ti TR — en | TEE Tr m 
2 28 1 23 10.5 | 15.6! 12.5 ll 185" 99 27.5 | 
NE 11 38 8 1.5| 68 6 4.5 I 2.2 
E 10 2 1.5 | 34l 17 4 I 5 2 
SE I I j 9 0.5 | 75 I 9 3.5 
S | 1.5 i 4 05 14 0.5 
SW | I | 2.5 | 10 ı 2 9 3.0 
W | | 2 25 L5 2 I 
Nw | a 75 | 19| 45 8.5 0.9, 3-5 


AT a | TI Mr > 
July. | M. | August. M. | September. | M. 
1899 1900 I190I 1902 | | 1900 I90I | 1898 1900 IYOI | 











11.5 55| 385 405 38 387 
I 23.5 3 o | 8.8 
| 8 a 3.2 
| 
| 
1 
1.5 0.5 | 2.5 | 
o | 12 25 | 14.9 





| October. 




















N | 36 2 165 47 | 253/14 o 19 95256] 2 48.5 115 | 19.2 
NE | 225 9 95 I 10.5 | 13 0 II 2 65 | 19 I 42 
E | 4-5 5 I 2.4 05 I 2 0.6| 1.5 4 05 | 12 
SE | 1 5 d 0.5 | 75 | 

5 | | 0.5 | 

SW | o 3.5 

W 1 | | | 

NW 8 15 42 4.5 2 03| 6.5 L5 7 1.9 








The windward side is the North side, except in June and July, 
in which months the South side is more frequent. 

The frequency of the calms will be treated of in the chapter on 
the velocity of the winds. 

The peculiar distribution of the winds at all the winter quarters of 
the Fram may, I believe, be attributed to both local and general causes. 

The winter quarters were Rice Strait, Havnefjord, and Gaasefjord. 
The general trend of Rice Strait is north to south, and the two fjords 
run in an almost exactly meridional direction. This circumstance goes 
far to account for the direction of the prevalent winds, observed on 
board the Fram. 

15 


f 
| November. | December. 
| M. oi M. | M. 
: 1898 1899 1900 1901 | 1898 1899 1900 1901 | 1898 1899 1900 1901 
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But Capt. Sverprup has told me that a northerly wind was also 
found almost continuously on the high land around the fjords. 

We find the general causes for the prevalence of the most frequent 
winds in the mean distribution of the atmospheric pressure. As it will 
be seen from my charts, Pl. XI—XIII, in “The Norwegian North Polar 
Expedition 1893—-1896, Scientific Results, edited by Fridtjof Nansen, 
Volume VI, Meteorology”, there is a barometric gradient towards the 
East or ESE, i. e. a gradient for northerly winds, at the winter quarters 
of the second Fram Expedition, in nearly all months. In June and July 
the pressure is more evenly distributed around Jones Sound, and 
southerly winds take the place of northerly as the preponderating winds. 
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The velocity of the wind was measured at each observation-hour 


with Moun’s hand-anemometer. 


The friction-coefficient was 1.0 metre 


per second. Height of anemometer 6 metres above the sea or ice. The 
observations made at the winter havens are to be found in the Tables 
of Wind-Observations, pp. 177—221, together with the direction of the 
wind, and are given in metres per second (reading + friction-coefficient). 


WIND-VELOOITY.: DAILY PERIOD. 


The following Table gives, for each month and year, the monthly 
means of the observed wind-velocities for each alternate hour, the daily 
means for each year, the number of days of observation, and in the 
last row the weighted means for each hour, showing the daily period. 





























January. 
oy | LP | 
Year | 2h | 40 le 8h | rob 108 | Noon ah | 4h | 6h le gh | ıoh | Midt. |Mean| Da Days 
JE __ |e EE oe 
1809 2.1 25 26 4.1 | 28 | 3.3 | 3.0 | 2.4 | 2.5 | 3.5 | 2.7 | 2.6 | 2.84 31 
e|2 0.0 | O.I | O.I 0.0 ' 0.0 | 0.2 | 0.2 | O.1 | OF | 0.07 | 31 

ror J.1 | 66 | 7.0 || 68 | 7.7 I 73 | 63 | 5.7 | 69 | 6.79 | 31 
1902 dal so] as. 48 : 40 | 4.0 | 4.5 I 451 40| 40| 41 | 49 | 421 | 31 
Mean | 3.2 | 34, 3.2 | 40| 3.4 ; 3.6 | 3.6 | 3.6 | 3.5 | 3.5 | 32 | 36 || 3.48i 

February. 
1899 19| 24 | 23! 2.8 | 24 | 26 | 2.3 | 23 1.7 | 22| 2.5 | 1.9 | 2.27 28 
1900 | 2.4 | 2.5 | 1.6 | 1.8 | 1.0 | 1.6 ; ae 1.5 pa 1.3 | 19 | 1.6 | ET 28 
I9or | 6.0 | 6.6 | 5.7 | 5.3 4.8 | 5.6 å 56; 4.8 ' 5.8 15-77 28 
1902 4.2 | 3-71 38 | 40 | 40| 3.8 | 4 pr på 3:5 | 3:5 I 3-7 " 3.95]! 28 
Mean 3.6, 38| 3.4 | 35 | 3-1! 34 | 37 36| 3.5 | 32 | 32 | 32 : 3.43 

March 

1899 | 2.2 | 2.4 | 2.5 | 29 | 29 | 27 2.7 | 22 | 26; 28 | 2.3 | 2.2 | 2.53! 31 
1900 | 0.6 | 1.7 | 1.2, 1.0 | 0.6 | 1-1 1 04 0.6 | og | 0.5 | 0.5 | 08 | 0.83 . 31 
1901 ı 4.3 I 5-2 | 5.4: 641 60| 6.1 | 5.5 | 6.1 | 5.8 1 5.8] 5.5 | 5:5 | 5.63: 31 
1902 | 6.9 | 6.6 | 7.1 | 7-4 | 9.2 I 6.4 | 58 | 6.4 | 5-7 I 6.1 | 5-8 | 58 | 6.43) 31 
Mean | 3.5 | 401 40 | 44 | 42 | 4.1 | 36 | 3.8 | 3.8 * 381 3.5 | 3.6 | 3.86] 

. April 
1899 | 2.3 | 2.0 | 2.0 | 26 | 2.4 . 26 | 2.2 | 2.4 | 2.5 | 2.9 | 2.1 | 2.3 | 2.35! 30 
1900 | 0.8 : 1.5 | 09| 0.7 | 0.9 | 0.8 0.2 ' 07! OG | I.1 1.1 1.0 | 0.88 30 
1901 | 4.8! 3.8 | 4.3 | 43 ' 421 4.9 || 4.8 53 451 48 | 4.7 | 4-7 | 4.59! 30 
1902 | 4.1! 3.5 I 3.5 | 3:41 5-7] 6.1 | 63 | 54 | 551 54 | 47 | 4-2 |! 4.83) 30 
Mean 30 2.7! 27 271 3-3: 36 . 341 3-41 3-3 | 3:5 | 3.2 | 3.0 : 3.16; 
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gh | | 6h : sh al rob | Midt. : Mean. Days 
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. . 3.5 | 3.6 | 3.4 | 3.3 | 3.0 | 3.0 | 3.29 | 31 
. . I.5 1.7 2.1 1.4 1.5 I.7 1.44. 3! 
. . 59 | 63 | 5-3 | 53| 5-5 | 4.6 | 5.58' 31 
39 | 48 4:6 | 53148 | 48 | 45 37 ' 453 3! 
Mean | 3.2 | 3.5 | 3-71 38 | 3.8 | 4.0 || 39 | 42 | 39 | 3.7 | 3-6 | 3-2 |, 3-71, 
June 
1899 49 | 4-7 +7 | 43 | 47 | 50 | 4.2] 47| 43 | 45 | 45 45 4.58 30 
1900 | 0.4 | 0.9 | 08! 1.0| 08 | 08 ' 1.2 1.7 | 1.5 | 22| L2 1.04 , 30 
I9OI | 5.4 | 5.1 56 | 5.1 | 5.2 | 5.0 | 5-7 S| 5.4 | 5.0 | 6.0 5-43 30 
1902 | 3.1 | 3.4 | 3.3 | 3-71 4-1 | 42 | 46 46" 44| 42 | 3-7 | 3.4 se | 3.81 30 
Mean | 3.5 | 3.5 | 3.6 | 3.5 | 3-7 | 38 ı| 39 | 40 | 3.9 | 36 | 3.8 | 3.9 || 3-71. 
July. 
1899 | 5.4 46 47 | 48 | 44 | 53 | 512, 58| 5.3 | 5:5 | 5:4| 52 | 5.13 24 
1900 | 1.2 | 1.2 | 1.2 | 14 | 0.7 | 1.5 | 19 | 3.0 | 2.1 | 2.2 | I.7 | 1.3 | 1.62: 31 
1901 44 | + u 49 | 44 | 45 | 4-7 ' 45 | 42 | 47| 45 | 4-4 + | 4.51' 31 
1902 | 33 | 24 | 28 | 26| 3:5 | 47 5249 | 461 471 47 | 3:89. = 
W. M. | aa | 30 | 33 | 32 | 32 | 38 , 40] 43 | 40] 41 | 3-7 | 36. 3.63 
August. 
1900 | 1.2 | 2.2 | 2.5 | 1.2 | 1.8 | 3.1 l3r| 30| 2.0 | 1.7 | 28 | 2.9 | 2.30. 9 
1901 | 37147 43] er | 38 | 39 | 401 36, 411 39] 3-3 | 35 | 390 31 
W.M.I 29] 43 | 39 | 3.7 | 34 | 38 | 39/35! 37| 35 | 32 | 3.3 | 3.58 
September. 
1898 | 3.5 | 39 | 3-3 | 3:8 | 2.5 27 3-2, 3.1 38 | 3.4 | 3.1 | 36 3.33, 12 
1900 ı 51 | 45 | 5.6 | 5.0 | 4.3 | 36 4-7 | 4-7 | 46| 46 | 4.7 | 4.88 13 
1901 | 6.0 | 5.6 | 5.3 | 5.9 | 55 5.2 | 5.0 4.6 | 4.6 5.3 | 4-7 ' 5-29, 30 
W.M.] 53 | 5.0] 501 53, 471 47 | sa 46 | 4-5 | 4-4] 4.7) 45 4.66, 
October. 
1898 | 2.6 | 2.4 | 2.6 | 2.8 | 24 | 24 || 3.3 3: | 3.6 33 | 28 | 28 ' 284 31 
1899 | 1.4 | 1.8 | 1.1 1.2 | 0.3 | 0.8 0.2 | 0.5 | 0.7 | 0.5 I 061 1.4 ' 088 8 
1900 | 5.0] 5.1| 47 | 4.6 | 5.2 | 5.4 56 | 4.4 | 3.8 39 | 41 | 4.9 + 4-73 3! 
Toor | 5.8 | 5.7 | 5.3 | 5-1 | 501 4.6 | 4-7 | 5-5 I 5-7 | 5:3 | 5:3 | 5:2 | 5:27: 3! 
W.M.| 42 | 42 | 40; 39 | 39 | 39 | 42 40] 4.1 | 3.9 | 3.8 | 4.1 | 4.00 


























November. 
1898 | 23| 1.8 | 16 | 17 | 15 | 1.6 14| 1ı6| 1.8 | 1.9 : 2.3 | 1.8 ' 1.78: 30 
1899 | 0.1 | 0.9 | 1.2 | 0.6 | 0.2 | 0.8 | 0.8 | 0.6 | 0.4 ! 04 | 0.6 | 0.6 0.60 30 
1900 | 5.2 | 5.9 | 5.0 ! 6.2 | 6.91 62 | 66 | 5.5 | 5.5 | 6.3 | 6.2 | 5.8 | 5.94 30 
1901 | 6.0 | 5.8 | 6.3 | 5-7 | 6.0 | 6.1 59 | 6.1 | 6.1 | 6.7 | 6.1 | 5.9 6.06 6.06 | 30 
| 


3.6 | 3-7 | 37 | 3-7 | 35 | 3.5 | 38' 3.8 | 3.5 3.60, 




















December, 
1898 | 1.7 | 1.7 | 2.2 | 2.5 | 2.0 | 1.8 || 20 | 1.8 | 1.8 | 2.5 | 1.7 | 2.8 1.96; 3! 
1899 | 0.6 | 0.9 | 0.5 | 0.9 | 0.7 | 06 | 0.9 0.6 | 0.3 | 0.2 | 0.4 | 0.4 10.58 31 
1900 | 49 | 4-7 | 4:8 | 55 | 40 | 43 * 44 | 4.1 | 54 | 48 | 4.6 | 4.8 | 4-69| 31 
1901 | 461 48| 49 | 5.1 | 5:5 5:5 | 5.6] 4.7] 43 | 5:0| 5:81 4.6 | 5.031 31 
Mean 29 | 3.0 | 31, 35, 3.1 j 3.1 32! 28| 2.91 32| 32 | 29 || 3.07; 
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When the weighted means are plotted, it is only in a few months, 
e.g. May and July, that a regular daily period appears. 
Taking the means for the seasons and the year, we get 






























































; | | nm 
gh | 4h | 6h | gh | 10h |Noon | ah , gh | 6b | 8h | roh Midt. | Mean 

Dee Feb. | LNL CP] 
Dec.—Feb. 3.2 | 3.4 | 3.2 | 3.7 | 3.2 | 3:4 13.5 | 3.3 | 3-3 | 3:3 | 32 | 3.2 | 3.33 
March—May | 3.2 | 3.4 | 35 | 3:6 | 38 | 39 13.6 | 3.8 | 3.7 | 3-7 | 3-4 | 3.4 | 3.58 
June— Aug. 3.3 | 3.6 | 36 | 3.5 | 34 | 3.8 ' 3.9 | 3-9 | 3-9 | 3.7 | 3.6 | 3.6 | 3.65 
Sept.— Nov. 43 |4:2 4.1 4.1 | 4.0 41 543 | 4.0 | 4.0 4.0 | 4.0 4.0 | 4.09 
Year 3.50 | 3.65 | 3.60 | 3.72 | 3.60 3:80, 3.82 | 3.75 | 3-72 | 3.67 | 3.55 3.52 | 3.66 
Smoothed | 3.54 | 3.60 | 3.64 | 3.66 | 3.68 | 3.75. 3.80 | 3.77 | 3-71 | 3.65 | 3.57 | 3.52: 3.66 














In winter and autumn there is no appreciable daily period, but in 
spring and summer there is a decided maximum about, or some hours 
after, noon, and a minimum in the early morning hours. 

The smoothed numbers for the mean for the year show a very 
regular daily period with a 

Minimum 0.30 a. m. of 3.52 metres per second 


Maximum 2.30 p.m. „ 380 „ - » 
Range 0.28 9 - n 
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CALMS. DAILY PERIOD. 


Counting the number of observed Calms for each observation-hour 
and month, and taking the means for each hour (weighted for July, 
August, September and October), we get the following Table. 


January. 











Mean Days 


| 








4 2h | 4h | 6h | 8h | roh | Noon ab | gh | 6h E | rol | Midt 





1899 | 12 7 9 6 3 | 3 4 8 8 7 6 | 64 31 




















4 

1900 | 31 | 30 | 29 |31 | 29 | 30 31 | 31 | 30 | 30 130 | 30 , 302 31 
1901 5 7 4 8 6 7 5 6 5 | 8 8 7 6.3 31 
1902 | 12 | 14 |ı5 | 14 | 14 |14 | 11 12 | 12 | 13 | 14 II 13.0 31 
Mean | 15.0! 14.5 | 14.3 | 14.7 | 13.0 | 13.5 || 12.7 | 14.2] 13-7 | 13.8 | 14.7; 13.5 14.0 


























February. 
1899 | 12 7 12 I I 12 9 !ıo | 10 | 15 13 | 9 | 12 | 11.0 28 
1900 | 19 17 | 30 | 21 23 | 20 | 20 | 21 22 | 22 | 22 20 |. 20.6 28 
1901 i 9 8 | 10 | 12 | 10 8 6 8 8 |ıı | 12 9 | 93 28 
1902 | 14 12 14 Io 1 | 8 | 8 9 IO | 10 ES IO 14 | 10.8 28 
BI 14.0 | : 


Mean | 13.5 | 11.0| 14.0] 13.5| 14.0, 11.3 | 11.0| 12.0| 13.8 | 


March. 


1899 | 9 | 14 9 5 | 9 7 | 8 |12 | 10 | 8 i 15 | 13 99 3! 
1900 | 26 | 22 | 26 | 25 |28 26 | 28 28 | 27 el 28 | 27 24 | 268 31 
3 | 13.8) 1 





1901 | II I I 8 8 9 8 IO | 10 9 |10 7 6 , 89 3! 
1902 | 8 9 6 6 9 10 | x1 9 |r 9 | 12 mr 93 3 


“Mean | 13.5| 14.0| 12.3| 11.0; 13.8 | 12.8 || 14.3 | 14.8| 14.3 | 13.8 | 15-3] 13.5 | 13.7 



























































April. 
1899 | 12 | 12 | 13 | II 9 8 | 10 | 12 | 9 | 13 | IL | 10.8 30 
1900 | 24 25 26 27 24 24 27 24 25 25 25 24 | 25.0 30 
1901 7 II 9 11 | II 8 9 6 9 | 6 7 7 8.4: 30 
1902 | 12 13 ! Io 12 6 7 16 1. 8 7 9 8 | 7] 90 8 8.8 30 
Mean | 13.81 15.3 | 14.5] 153| 125 11.8 | 13.0 | 1 | 13.5] 11.8! 13.5 | 12.5 | 133 
May 
1899 | II 9 II 6 | 4 5 8 4 6 7 8 11 | 75 3! 
1900 | 22 | 23 | a3 | 2a | 24 | 24 20 | 17 17 | 20 | a1 22 21.3 3! 
1901 | 5 5 5 6 4 3 | 4 I 3 2 | 2 8 4.0 3! 
sol frr | 8 | o Lolo | nm lals als | 7 683 
Mean | 12.3 | 12.0| 11.8| 10.8| 9.5] 95 | 98| 65| 7.5| 78; 9.3| ı20 , 99 
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June. 
Year | oh | qh | 6h | 8h | roh Noon. ah DE aa 6h on | an 8h | 10h | Midt. Mean: Days 
._—— 1 ET. TT 7 = TT = I ST TT === a 7 
1899 | 9 | 7 5 7 4 6 7 4 | Io 8 9 9 7-1, 30 
1900 |27 |24 |23 |2ı |24 | 23 20 | 26 |ı7 | ar | 20 | 20 22.2) 30 
1901 I 4 4 4 5 8 6 5 4 2 6 2 4 4:5| 30 
1902 | 12 lar | 1a 91414 i313 / 2/3 | 7/1 8 | 65! 30 
Mean; 13.0| 11.5] 11.0| 10.5] 10.0| 98 | 88| 9.3| 7.8] 9.5| 9.5| 10.3 || 10.1 
July. 
1899 , 5 6 7 8 5 4 | 5 4 6 2 4 3 4.9|| 24 
1900 | ai | 22 22 18 24 20 | 17 Io 13 15 18 20 18.3 |, 3I 
1901 | 4 4 3 3 3 2 4 | 3 2 | 3 3 | 4 | 3.1 31 
1902 5 | 5 7 | 6 | 6 | 3 | 2 r | a |! 2 | 33 20 
W.M.; 94| 99| 10.2| 9.0| 10.2| 791 73| 511 57| 56| 74| 8.1 8.0 




































































August. 
900 | 6 | 6 313 13 |3 [|| |G|3|1 it 9 
1901 | 6 6 2 3 7 7 16 | 7 6 5 | 7 7 | 58 31 
W.M.| 6.0| | 60| 27| 3.5] 6.5| 6.1 || 53| 6.1| 5.5| 5.2] 61| 63 i 5.4 
September 
1898 ' 1 2 2 I 3 4 N 2 I 2 | 32 2 r | 19 12 
1900 | I o t I I o I o 2 | 2 2 I | 1.0, 13 
igor | 3 | 6 4 4|4 135 ' 5 ; 6 6 | 4 5 5 | 4.8 | 30 
W.M., ar! 37| 29| 26| 3r| 36, 34| 35| 42| 312] 36| 32 |) 3.3| 
October 
1898 | 4 8 7 7 6 10 | 5 6 | 6 7 Io 9 | 491 31 
1899 | 7 7 8 8 8 6 8 7 7 8 7 7 | 73 9 
1900, 5 | 8 | 9 | 10 | 5 | 7 7 | 7 |10 1 9 10 | 5 | 7.7, 31 
wor, 6 | 6 | 6 | 7 | 719 | 91717181 8 |] 7 | 13| 3! 
WM 52] 73| 74| 8.0! 6.2| | rl 67| 77, 80, 91] 7.0], 73! 
November. 
1898 | 18 | 16 17 17 16 19 17 15 17 19 14 17 16.8 30 
1899 | 27 25 24 27 28 25 23 25 27 26 26 23 | 25.5 30 
1900 | 4 5 6 | 5 5 | 5 4 4 7 4 2 2 4:4 30 
1901 | II Io | 9 110 7_ 6:6 TI 9 IO 12 9.2 30 











Mean | 15.0| 14.0 14.0] 14.8! | 14.0] 13.8 | 12.5 | a 15.5 14.5, 13.0| 13.5 | 14.0 

















December, 
1898 | 17 15 | 13 | 12 | 13 | 15 12 | 14 15 | II II 14 | 13.5: 31 
1899 | 26 26 27 26 24 26 25 25 28 29 28 28 | 26.3 | 31 
1900 9 | Io 7 8 10 | 10 II | 9 7 8 8 | 7 8.7 31 
Igor | 12 ı 9 | 1a | 12 13 | 12 | 9 | 11 | 13 | 10 8 | ıı | 11.0. 31 
Mean | 16.0| 15.0| 14.8| 14.5 | 15.0: 15.8 | 14.3; 14.8] 15.8 14.5! 13.8| 15.0 || 14.9 
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By plotting the means, we find a regular daily period, with a maxi- 
mum in the night and a minimum some hours after noon, only from April 
to July. The means for the seasons (Dec.—Febr., etc.) and for the 
year are 





— —-——— Ed Re Un m Ä—T——GZ — -——~ so = 


gh 4h | 6h gh 


4h 


6h rob |Noon | 2b 


























roh , Midt. 









Winter 14.8 | 13.5 | 14.3 | 14.2 13.9 | 14.1 


12.7 | 13.7 





Spring 13.2 | 13.8 | 12.9 | 12.2 12.4 | 11.0 12.7 12.7 
Summer 9.5 9.1 8.0 7.7 7.I 6.8 77 8.2 
Autumn 7.4 8.3 | 8.1 8.5 . 7.7 7.8 . 86 79 

Year I1.2 | 11.2 | 10.8 | 10.7 | 10.0 9.8 | 10.4 | 9.9 | 10.7 | 10.7 
Smoothed| ıı.ı | ıı.ı | 10.9 | 10.7 10.0 | 10.0 | IO.I | 10.2 | 10.5 | 10.8 




















The numbers for the year give a regular period. The smoothed 
numbers give a maximum at 3 a.m. and a minimum at 3 p. m.; 
range 11.1—10.0 = 1.1. 
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WIND-VELOCITY. ANNUAL PERIOD. M.P.S. 














Year | January February | March | April May June 
= = mu TL J I ZT Sn _” 7002 . "IT. Tan — | ITIL _— = |. oo 
| | 
1899 | 2.84 | 2.27 | 2.53 | 2.35 | 3.29 4.58 
1900 0.07 1.71 | 0.83 0.88 | 1.44 1.04 
I901 | 6.79 | 5-77 5.63 | 4.59 | 5.58 | 5.43 
a | ær | 398 | 643 | 483 458 | 38 
Mean | 3.48 | 3:43 | 386 | 3.16 | 3.71 3.71 
Sm. | 3.36 3:55 | 3.58 | 347 | 3:57 | 3.69 
| | | | 
Year | July | August September October | November | December 
I EE ST. IIS mai == O0 II == I TITT. IT 
1898 | 3.33 2.84 1.78 1.96 
1899 | 5.13 0.96 0.60 0.58 
1900 1.62 | 2.30 | 4.88 4-73 5.94 4.69 
1901 4.51 3.90 5.29 5.27 6.06 5.03 
toa | 38 1 NN 
Mean | 3-63 | 3.58 4.82 4.00 3.60 | 3.07 
Sm. | 3-63 | 3-90 430 | 4.10 3-57 | 3-31 


The smoothed numbers (Sm.) give an annual period with a chief 
minimum of 3.31 m. p. s. in December, and a chief maximum of 
4.30 m. p.s. in September. Range 0.99 m. p.s. There are secondary 
minima in April and in July, and secondary maxıma in March and in 
June. The mean for the year is 3.67 m. p. s., corresponding to the 
Beaufort Scale 2.6. 

Smoothing the weighted numbers for the mean monthly frequency 
of Calms in the Table on pp. 230 & 231, we obtain the following figures, 
showing the annual period of the frequency of Calms. 


January February March April May June 
38.5 37.8 38.2 36.3 31.6 27-8 per cent 
July August September October November December 
27.3 24.6 21.3 28.2 37.8 39.9 per cent 


Annual Mean. . . . . . 324 per cent 
Maximum December . . . 399 — 
Minimum September . . . 213 — - 
Range ....... . 186 — 


The annual period of the frequency of calms is very nearly the 
inverse of the annual period for the velocity of the wind. 
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It appears from the preceding Tables that the velocity of the winds, 
and the frequency of calms, have varied considerably in the different 
years, or, as a closer inspection has shown, have been rather different 
at the various winter quarters. 

This is shown by means of the following Table, in which V indi- 
cates the mean velocity of the month, WW the prevailing wind-direction, 
and C the percenlage of calms. 





Rice Strait Havnefjord Gaasefjord I Gaasefjord II 

mr eee lL —-. = — 2 -— —: moo 
Pew Cc V Wwe V WC V WC 

1898 Sept. 3.27 N 3" 1899 Oct. 0.96 NE80 1900 Sept. 4.87 N 15 1901 Sept. 5.29 N 11 
— Oct. 2.84 N 9 — Nov. 0.60 SE 82 — Oct. 4.73 Naı — Oct. 527 N yt 
— Nov. 178 N 36 — Dec. 0.58 N 72" — Nov. 5.94 N 13 — Nov. 6.06 N 2] 
— Dec. 1.96 N 32 1900 Jan. 0.0785 96 — Dec. 4.69 N 23 — Dec. 5.03 N 8 
1899 Jan. 2.84 N 14 — Feb. 1.91 NE71 1901 Jan. 6.79 N 15 1902 Jan. 4.21 N 25 
— Feb. 2.27 N 32 — Marcho.83 NE83 — Feb. 5.77 N 24 — Feb. 395 N 25 
— March 2.53 N 22 — April 0.88 NE82 — Marchs.63 N 27 — March6.48 SE 19 
— April 2.35 N 29 — May 1.44 SE 68 — April 4.59 N 22 — April 4.83 N 24 
— May 329 N 20 — June 1.04 SE69 — May 5.58 N 10 — May 4.53 N 18 
— June 4.58 S 20 — July 1.62 SE 58 — June 5.43 N 9" — June j.87°S 18 
— July 5.10 SW18 — Aug. 248 S 47 — July 4.51 N 9" — July 383 N 12 

— Aug. 3.90" N 16 

Mean 2.98 21.8 1.11 69.8 5.20 17.0 4-84 20.1 


The second winter quarters, the Havnefjord, is remarkable for the 
low velocity of its wind, the great number of calms, and the prepon- 
These winds have been 
prevalent in 6 out of 11 months, while northerly or north-easterly winds 


derance of southerly or south-easterly winds. 


prevail only during 5 months. 

At the other winter quarters, northerly winds have been pre 
valent in almost all months. The velocity of the wind is higher, and 
the frequency of calms less, than at Havnefjord. 
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GALES AND STORMS. 


— terge tn — 


The number of days in the different years and months on which 
a wind-velocity of 15 metres per second and above were noted at the 
winter quarters, are 


























- PL an : 
Year | Jan. | Feb. | March April | May | June | July : Aug. | Sept. | Oct. | Nov. | Dec. 
- . - | - - - > __ IT | _ æ— ==" ="" 
' | | | | | | 

1898 | - 000. - - | - - - o I o | o 
1899 | o o o o , I | o o «vr o o | fe) 
1900 ' o I o o o o o o oO 4 3,0 
1901 7 io , 6 ' o 3 2 o o 3 I | 6 | 5 
1902; 6 2 | 10 71. 1,0 Oo, > yt - 1. - 
Mean! 3.25, 3:25! 4.00 1.75 1.25| 0.50 0 o | 1.00 1.85! 2.25| 1.25 


This gives for the year 20.35 days with winds of a velocity of, or 
above, 15 m. p. s. or 33.55 miles an hour (8 Beaufort Sc.). 

The second winter haven, in Havnefjord, from September, 1899, to 
August, 1900, had only one case of high wind, namely, the 3"9 February, 
1900, when at 6 p.m. the wind was N, 15 m.p.s. This place, as 
shown above, had very quiet weather in all seasons. 

The Table above shows that there ıs a well-defined annual period 
in the frequency of the strong winds. The maximum is in the winter 
and the beginning of spring (March 4 days); the minimum is in summer; 
while July and August have no strong winds. 

The distribution of the strong winds is shown by the following 
Table, which gives the number of the directions noted in each month. 





N NNE E ESE SE SSE S SSW SW NW NNW | Sum 











January... 8 I 2 5 16 
February . . 6 I 3 I I 2 3 17 
March . ... 4 3 | 3 3 I I 3 3 2I 
April 5 3 I 8 
May ..... I 2 I 2 I | 7 
June. .... I I 
September | 2 2 | 5 
October... 3 3 I I | 8 
November. . : 4 I I 2 3 I | 13 
December. . I I 2 2 ı 6 

Sum | 23 5 138 16 6 7 3 I 15 17 — 102 


Percentage | 22.5 49 1.0 78 15.7 59 69 29 1.0 14.7 16.7 | 100 
From NE, ENE, WSW, W and WNW, no strong wind occurred, 
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The most frequent strong winds are from the north quadrant, and 
North preponderates with 22.5 per cent. The southerly strong winds 
have their maximum at SE, with 15.7 per cent. Easterly strong winds 
are rather rare, and of westerly there are none. 

A velocity of 20 metres per second has been observed on 9 days, 
in February, March, April, September and October. 

Velocities of 21 to 37 metres per second were measured on 5 days, 
in February, March and September. 

The greatest velocity of the wind was measured on the 25t® March, 
1902. From midnight to 4 p. m., the anemometer indicated over 22 m.p.s., 
and for 6 a. m. the journal gives as much as 36.4 as the reading, or 
the velocity corrected 37.4 m. p. s. (83.7 miles an hour. Beaufort Scale 19). 


1898—1902. No. 4.| CLOUD. PRECIPITATION. 937 


_ —_ nn in —— 


CLOUD. PRECIPITATION. 


— 


The following Tables contain four columns for each month and 
for each even hour: 


1 (Am.) The amount of Cloud, o indicating clear sky, 10 overcast. 
2 (Dir.) The direction (from) of the movement of the clouds (true.) 
3 (Fm.) the form of cloud. 


å (Pr.) Precipitation in the form of Rain (€), Snow (*), Hail (A), 
Fog (=), Haze (*). 
The exponent * indicates slight, the exponent ? strong or heavy. 
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AMOUNT OF CLOUD. DAILY PERIOD. 





The following Table gives the monthly means of the amount of 
cloud at the bi-hourly observations at the winter quarters, the (weighted) 
means for the months, the number of observation-days, and the (weighted) 
means of all observalions in the various years, for each alternate even 
hour. 

































































January. 
Year | ab | 4h | 6h | 8h | ıoh| Noon! ah | 4h gh rob | Midt. | Mean Days 
bt | EE En a EEE DE 
1899 | 0.7| 1.0| 1.0 2.4 2 2.4 23| 17 1.3| 1.2! 1.1) 08 1.45 | 3! 
1900 | 2.4 | 2.7 | 3.2| 3.01 3.9| 3.8 , 3:9| 2.9| 2.6] 2.0 | 2.1 2.2 2.90 31 
IQOI | 1.4 | 1.2| 1.1| 1.6| 2.3| 2.0 | 28| 2.9| 19| 24| 25 2.0 2.00 31 
1902 | 0.8 14" 1.21 0.7) 1.3, 1.8 = 1.6| 1.0| 1.4] 1.0| 0.7 | 1.22 31 
Mean | 1.3 Tel i6l ig 2.4| 2.5 7] 23| 1-7| 1:8] 1.71 14 1.89 
February 
1899 | 2.9; 1.9! 1. 9 | 3.2 33 | 3.1 | 3-3 | 3.4 2.5 | 1ı9|lı5' 32.1 N 2.58 | 28 
1900 ı 5.4 | 5.0 53 6.8/6.8) 66 6.4) 61) 5.9) 49/45 49 | 5.77 || 28 
1901 | 3.3 | 3-0 29 43 | 4- 2 3.7 | ed 4-3 39 | 3.7 | 3-6 3: I 3-63 28 
1902 2.1 | 2.0 2.2 3.4 3:4| 3-1 al a | 3:51 3-0 28| 2.1 2.83 | 28 
1 | 


Mean (34/30/32) 44 | 44 | 4-1 4:31 39, 3-41 31] 3.1 ~ 3.70 








March. 
1899 | 08| 96, 1.21 2.8| 2.8| 23 2.3| 3.2 1.9| 1.3" 1.0 197 3! 
1900 3.2| 3:8| 3.2! 3.5 3.6) 3-4 24 28| 28 2.1 301 31 
1901 | 2.9 34| 35 4.0| 3.9| 4.0 | 4.2: 4.3 37 30| 29: 27 : 354 | 3 
1902 | 2.71 2.8 3.6 4.0! 4.2] 3.9 | 4.4" 4.5) 3.8 a1 32 | 32 31 
Mean | 2.2| 2.5| 2.9; 3.6, 3.5| 3.4 [36] 38] | 


ET 2.3 
April. 


1899 | 5.3| 4.6! 4.3! 4.7 +9" 5.2 | 5.0| 5.0| 5.6 5.6|5.3| 49 " 503 30 

















1900 | 4.8| 5.2| 4.9, + 49 | 4.9] 47| 47| 591 45| 42 4.77 3 
1901 | 4:0| 4.2) 4-4 | 4 4-4 | 4.0| 3.8] 4.2| 4-3 | 48| 4.3 421 3 
1902 | 4.0| 3.8 41 48 bet 47 14:71 4.4 | 46! så 22 45. 457 3. 
~ Mean| 4-5 | 4-4 | 4:51 4-7, 46, 48 146| 4.5] 48] 5.01 4.9 | 4.67 
May. 

1899 | 4.2 4.1! 4.1 | 4-1 | 47 45 1 38] 3.6| 3.4 | 3.8 39 ' 403 | 3! 
1900 | 6.5 | 6.6; 6.4 | 6.5); 6.1, 5.7 6.2| 6.4 | 62! 6.3 | 6.8 6.6 , 6.36" 3! 
1901 | 7-3 | 7-1 | 7.4 76 | 74 76 , 7-2| 7.1| 69| 7.0! 7.3 7.0 ' 7.24 31 
1902 | 5:3 | 4:91 4-7! 45 45| 48 | 5.2| 4.7! 4:9| 54 | 5.21 55 499 3 
Mean] 5.8| 5.7| 5.61 5.7] 5-7| 5-7 || 5.6 541 5-41 561 5.91 57 | 565 
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— 
roh | Midt. | Mean | Days 








| 
rob | Noon ah | 4h | 6h gh 


— | | nn m 
Year | 28 | gh | 6b | gb | | 
| 


- - = 
1899 4-3| 4.8] 4.2 el 4:3 : 4:2| 4-7 | 4:8 
1900 6. 9 5.9| 6.6| 6.5| 6.7} 6.1 6.3] 6.6! 6.9 

7.8! 8.1] 8.0| 7.4! 8.0' 73 ' 7.5 8.3, | 

1902 | 5.4! 5.7 5:5' 5.7153: 5.5 ! 5-5| 5.0! 5.2! 5.5| 5.1! 53 || 5.38 . 30 












































Mean | 6.0, 6.0; 6.2| 6.0, 6.1 | 58 5.9|6.1| 6.2| 6.4| 6.2) 63 | 610 . 









































July. 
1899 6.3 6.7 | 6.5 | 6.6 | 7-9 | 7.0 ' 6.01 6.1| 6.6| 68!'65' 6.0 | 6.50 | 23 
1900 | 7.2 | 7-4, 7-5: 7:2 | 7.1| 7.2 6.8 | 6.7| 7-2, 6.9 6.9. 7-3 701 | 3! 
1901 | 7.9 ta tal tal aa| s 8.3 7.7| 7-9! 8.0. 7:5; 8.1 8.0 8.00 3! 
1902 2.0 | 1.9| 19) 13 2.0} 2.0 |22| 22 20| 23 21! 28 | 2.08 | 20 
W.M [ea 64:85] .3| 6.4 4 || 5-9 6.1 | 6.2| 6.2: 63| 6.4 | 6.28 | 
August. 
1900 ı 5.5 55| 59) 67 7.1 | 1732| 85158 5.4,56° 54 | 602 | 9 
1900 8.1 79, 8. 8.1 17.81 8.4; 8.3 8.2: 86' 8.3 ' 8.00 31 
W. M.1 7-71 7:5 EHER 8.1 | 8.0| 8.1| 801 7.51 791 79 i 779 
September. 
1898 | 5.9| 5.8| 6.0) 5.5| 5.6? 5.8 © | $:6/ 5.9| 6.2 46/54| 48 . 554" 12 
1900 | 92 8.8 | 8.8 | 7.2! 7.5| 7-9 : 8.0! 8.0: 8.6| 8.1 7.9| 9.1 ' 8.20 29 
1901 | 6.71 7.8] 7.7 71164! 6.2 | 6.2! 5.91 6.7 73|75' 75 6.86 30 











W.M.| 72, 7-51 7.6! 72] 6.5] 64 „65165/71169 | 7.1; 73 | 6.94 | 











October. 
1898 , 6.2 | 6.4 | 6.5 | 7.0| 7.0| 6.6 | 7-2 71 | 6.6 591 5.7: 53 | 6.46 ' 31 
1899 | 4-4 | 3:9 | 3.6| 3.6| 4.1) 4.9 5.3| 5-0) 3.7| 2.7| 33 33 , 3.98 9 
1900 | 6.8, 7.1| 6.6| 7.8) 7.8) 7.7 || 7-4| 7.1| 7-1] 7.3! 7.2 6.7 7.22 , 3! 


1901 6.0| 6.3, 6.5 6.7! 6.7| 6.7 | 7-4] 6.8! 6.4 5.7! 5.9 | 58 641 31 



































W.M. 6.a | 6.4 | 6.3 | 6.8| 6.9| 68 7.2 | 6.91 6.4| 60/59, 37 | 646 | _ 
November. 
1898 ' 2.6| 2.7 28. 3.2/4.8 41 | 4.11 3.1 23| 2.7 2.4 20 : 3.07 30 
1899 2.3 3-3 | 2.8 | 3-4 ; 3-5 3-6 13.4 3.1 24| 29,29 21 1 2.97 30 
1900 | 2.9! 2.5; 2.1| 3.5, 37| 48 4.2 3.3 | 3.1 3.6| 3.6 29 . 3.35 30 
1901 | 2.8 | 2.8 | 3.3| 4.3 | 44. 4.3 42 4.0| 3.0] 3.01 29 3.2 | 352 30 
Mean | 2.6 | 2.8 | 2.7 35 41| 42 4.2 401 34] 2.71 3.0| 2.9 2.5 | 3.23 
December. 
1898 ' 1.0 1.0 | 0.9 1.7 | 1.7 | 2.1 | 125 1.01 06" 1.1 14 1.2 ° 127 31 
1899 , 3.0 | 2.6; 3.1 | 2.9) 3.3| 4.6 | 4.0 3.0! 2.6, 3.7] 4.1. 33 3.35 i 31 
1900 | 2.9| 2.4 | 1.7] 1.9 2 2.5 | 23 1.9| 2.1| 26|1|23 27 ° 2.32 31 
1901 | 4.0 4.4; 3-7 34 4:71 46 148|40 45 43142; 4:3 4.23 31 








I— nn — 














Mean! 2.7| 2.6| 2.4 | 2.5| 3.1] 34 | 3.1| 2.5 24] 29|30| 29 2.79 
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The numbers in the last row for each month indicate the daily period 
of the amount of cloud. It will be seen, that the months October to 
March have a well-defined regular daily period with a maximum about 
2 p.m. and a minimum in the night. The months April to September 
do not show any appreciable or regular period. Taking the means for 
the meteorological seasons, we get the following results: 








u | 
gh | 4h | 6l gh 108 

















6h | gh 
| 

































































| 
gh | 4h 108 | Noon | Midt. 
- === 7 
Winter ... 2.6 
Spring... . | 4:2 
Summer... 6.7 
Autumn... 54 | 
| 
TT | rr |. | III. 
Oct.— March 3.1 | 32 | 32 | 38 | 4.0] 4.1 41! 3.9 | 35! 33: 32] 370 
Apr.—Sept. | 6.2 | 6.3 | 6.3 | 6.3 | 6.1 | 6.2 6.1 | 6.1 | 6.3 | 63 64| 64 
Å | ot | | 
| | 
Year..... 47 | 47] 48 5.0 | 5.1 | 5.1 5.1 | 5.0 | 4.9 | 48 | 48 | 47 
| | 
By smoothing these numbers, we have. 
| Minimum , Maximum | Range 
| | | 
Winter .... | 4 a.m.24 | Noon 3.3 0.9 
Spring .... |3 a.m.4.2 | 10a.m. 4.6 0.4 
Summer. ... | 4 a.m.6.6 ; ıop.m. 6.8 0.2 
Autumn. . .. | Midt. 5.2 ıp.m. 5.8 0.6 
| 
Oct.—March . | Midt. 3.0 | ap.m. 4.1 I.I 
Apr.—Sept. . | 2p.m. 6.1 | 10 p.m. 6.4 0.3 
EE SO 
Year ..... | Midt. 4.7 | Noon §.1 0.4 








The winter months, with the relatively clear sky, have the greatest 
daily range, and the summer months, with the heavier amount of cloud, 
have a very small daily range. In all seasons the sky is more cloudy 
during the day than during the night. The maximum for the year falls 
at noon, the minimum at midnight. 
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AMOUNT OF CLOUD. ANNUAL PERIOD. 












































January February ' March April: May June 
ee aa oe a 
1899 1.45 2.58 1.97 5.03 | 4.03 4.56 
1900 2.90 5.77 3.01 4:77 6.36 6.66 
1901 2.00 3.63 3:54 4.21 7.24 7.81 
1902 1.22 | 2.83 3.81 457 4-99 5.38 

—_— — | —- 
Mean 1.89 3.70 3.09 4.67 | 5.65 | 6.10 
Smoothed 2.57 3.10 3.64 452 | 5:52 | 6.05 
——————— 
July | August September October | November | December 
lH zu fo 
1898 1 [4.87] | 6.46. 3.07 1.33 
1899 [6.90] [7-91] [9.10] © [351] | 2.97 3-35 
1900 7.01 | [7.83) | 18.28) | 1.22 | 3.35 2.32 
1901 | 8.00 8.00 6.86 | 641 3.52 © 4-23 
1902 | [3.47] [7:63] 
__ | Å Po 
| 
Mean 6.35 7.84 728 | 5.90 3.23 2.81 
Smoothed 6.66 7.33 7.08 5.58 | 3-19 2.68 


The figures in brackets have been computed from the combined 
observations made at the winter quarters and on board the Fram under 


way in the neighbourhood of the winter quarters. 


The smoothed numbers give: 


Mean annual Amount of Cloud . . . . . 4.88 
Minimum in January. . . . +++ . . 257 
Maximum in August. . ...... . 7.83 


Annual Range . . ........ =. 476 


From November to April the amount of cloud is below the mean 
for the year, from May to October it is above. The winter months are 


remarkably clear, the cloudiness hardly reaching 3. 
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The following Table shows the number of clear days (c) (mean 


daily amount of cloud less than 2), and the number of overcast days (0) 
(amount of cloud upwards of 8). July to’ October completed by means 
of the observations on board ship. 

































































— ============== 
| January February | March | April | May | June 
c o|c o| c o|ec o|c ojc o 
1899 20 o | 14 o | 20 I 7 6 | 11 5 | 10 10 
1900 17 4 5 II | 17 3 | Io 7 6 16 5 16 
1901 21 I | 11 4 | II 4 9 5 4 17 I 18 
1902 | 22 o | 18 4 | 11 3 8 5 9 9 8 8 
} —— — — 0 —-- — 
Mean | 20.0 1.3 | 12.0 4.8 | 14.8 28 | 8.5 58 | 7.5 11.8 | 6.0 13.0 
EE | : 
July August | September October November | December 
| le ole ole ole ce 
| € oO oO c ve) c fe) c o 
1898 | 14 | 14 3 | 24 o 
1899 I 6 | 17 3 | 13 2 
1900 4 14 | 13 2 | 20 3 
IgoI 2 13 | 14 3 8 6 
1902 : 12 | 
Mean | 4.8 11.7 | 14.5 2.8| 16.2 2.8 





The means for July, August, September and October are weighted 
means. 


By smoothing the means, and counting the days with a mixed 
amount of cloud (2—8), we have the number of clear, mixed and over- 
cast days. 





Se mn 














| Clear Mixed | Overcast Total 

| | | | 
January . | 17.1 II.4 2.5 | 31 
February 14.7 9.9 3.4 28 
March | 12.5 14.4 4.1 31 
April . 9.8 13.7 | 6.5 30 
May | 7-4 13.0 10.6 31 
June . 6.1 II.O | 12.9 30 
July . ... | 4.1 11.9 | 15.0 | 31 
August . . . 1. 2.3 | 11.6 17:1 | 31 
September. . | 3.1 11.1 15.8 | 30 
October . | 75 | 12.9 10.6 | 31 
November . | 12.9 | 12.1 5.0 30 
December . | 16.7 11.9 2.4 3I 
Year.... 114.2 | 144.9 105.9 | 365 


The number of clear days has a maximum in January and a mi- 
nimum in August. 
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ee LLP mn —MMAM 








The number of overcast days has a maximum in August and a 
minimum in December. 

The average of the mixed days is 12 per month. 

The year has 114 clear days, 145 mixed days and 106 overcast days. 

The winter is the clear season, the summer the cloudy season. 


BR Paso Ce en eo onrrn m. ew ee 
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CLOUD-MOTION. 

By counting the number of cases in which direction of the motion 
of the lower clouds (strato-cumulus, nimbus, cumulus, cumulo-nimbus 
and stratus) has been noted, and reducing the numbers to the 8 direc- 
tions from which the clouds come, we obtain the following Table. 






































1 

N NE | SW w|wj ma NW ' Total 
January . ...... | 8.5 : 1.5 wu 5 1.5 0.5 2 | 6 | 27 
February ...... 15 | 45. 3 12.5 14 | 5 1 | 3 1: 58 
March. ...... | 15.5 | 8 6 4 10 6 2 | 0.5 51 
April. . . 22 2 > | 15 q | 6 13 38.5 | 26 45 ' 3 113 
May ... 87 | 26.5 ' 23 13.5 | 43 | 16.5 9 . 55 224 
June ....2..2.. | 58.5 | 17.5 | 20 32.5 | 83.5 | 32.5 | 20.5 ! 12 277 
July . ..... .| 39.5 | 24.5 14 22 2 : 9 , 1§ | 36. 222 
August ....... 18 | 115 | 7 31.5 | 14.5 | 65! o 4 93 
September. . . .. .| 68 17.5 : 16.5 | 13 12 jo i 1 29 157 
October. . . . 2 4 7 | 145 85 7 32.5 55104 | 2 151 
November. .... 20 9 | 9 13 | 13 2:5 | 35 1 61 
December. . ...| O | 2 os 251 1 | 11 o | a, 9 
Year... 22200 ' 421 | 144 '118.5 | 156 326 | 111 | 62.5 | 104 | 1443 


Cloud-motion from the north prevails in seven months, and from 
the south or south-east in three months. The least frequent motion is 
from north-west and from east. There are generally two maxima of 
frequency, one from the north and one from the south or south-east. 
On comparing the motion of the lower clouds with the wind, we have 
the following principal and secondary maxima. 





— um. _ - - —- _— —_ — = "me on — 


Highest Maximum | Lowest Maximum 


Cloud “Wind Cloud Wind 





January ..... N N E ' S 
February oo. N | N S S 
March ...... N N S S 
April... .... SSW N N S 
May ....... N N S S 
June . . . 4 2.. S S N N 
July re S | N N S 
August ...... SE N N | S 
September. . ... N | N — S 
October . ..... N N S S 
November . .... | N N Ss S 
December, ... . SE N NW S 
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The prevalent direction of the lower clouds and of the wind is the , 
same in 8 months. In the other 4 months, April, July, August and 
December, the prevalent direction of wind is the same as the most pre- 
valent direction but one of the motion of the lower clouds. 

The directions of the motion of the higher clouds (cirrus, cirro- 
stratus) and the frequency with which they occur, are shown in the 
following Table in the same manner as above. 


















































N NE E | SE S SW | W | NW Total 
; | 
January. ...... | 9 i o | 12 | 3 I | o | o 2 27 
February .-.... | 8 a | 8 3 | 12 I, 1 o 35 
March nen 9.5 9 | 8 7 : 75 | 1.5 I 2.5 | 46 
April . 2. 2.2 2 ee 15 13 13.5 8.5 29.5 | 195 5 | 2 106 
May . 2.222200. 22 315 a3 3 9 | 21.5! 205 | 4.5 135 
June . . . 2 2 4 | 27.5: 10 6 | 55| 14.5 14 | 12.5; 10 100 
July . 2. . 2 2 2 0. 30 8 5 5 42. 8 i 10 8 116 
August . ...... 2 I : 5 3 4 2 | oi 3. 20 
September. . . . . 24 3; 9, 11, 1 Oo, Oo 5 53 
October. - . . 2 - . 17 5 | 8! 2 9,0, 11 2 44 
November. ..... 4-5 75! 3 , 2 8 05' 5.5! 2 33 
December. . . . .. 5 | 2 3 | o o | o 2 | 0: 12 
Winter... 2 20. 22 | 4 : 23 6 13 | I 3 | 2 74 
Spring ....... 46.5 | 53.5, 44-5 18.5| 46 42.5| 26.5 9 287 
Summer . . ....1595, 19 16 13.5. 60.5| 24 | 225| af 236 
Autumn. .. 0.1 455| 155| 20 15 i 18 0.5 6.5 | 9 | 130 
Year... 2-0 240 | 173:5 92 | 103.5 | 53 | 137.5 68 58.5 | 41 | 727 
' ( i ' . i 


The higher clouds move in all directions. 
The prevalent directions are 
in winter from N and NE, 
in spring from NE and SSW, 
in summer from N and S, 
in autumn from N. 
The prevalent directions for the whole year are N and S. Motion 
from SE and NW is relatively rare. 


- —— — ov — eee u mor 
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PROBABILITY OF PRECIPITATION. DAILY PERIOD. 
The fourth column under each alternate hour in the Tables on pp. 
238—327 shows the kind of precipitation occurring at the moment ol 
observation: rain (@), snow (x), sleet (ex), hail (A) and fog (=). The 
following Table shows for each month, each observation-hour, and each 
year, the number of cases in which rain, snow, sleet or hail have 
been observed. To the right the column Total gives the sum of the 
12 numbers for each year, and the column Days the numbers of 
days of observation. The last row but one gives the sum-total of 
numbers for each observation-hour, these sums, or total numbers of 
cases of precipitation observed, divided hy the total number of observa- 
tions made being the Probability of precipitation, expressed in the last 
row for each month as percentages, and headed p. c. The mean for 
the month stands in the same row under Total. 






















































































January. 
— | : : 
| 4b | 6h | 8b | oh! N } ah | 4h | 6b | 8h | rob} M Total | Days 
| | 
| | | oh | | | 
1899 o I o 4 I oo I o o o o | 7 | 3! 
1900 | 6| 5| 3/ 0| 3| 1 31 3] 5| 3] 2] 1 35 3! 
I9OI o I I 2 I I | I I o I I oi 10 31 
1902 | O| o0| Oo o olo'o o o| oj 0 Oo, o 3! 
Sum 16,71 41 6! 5| 2 41 51 5| 4! 3| 11 52 1 12 
p.e. |4.8| 5.7| 3.2 4.8 | 4.0| 1.6 3.2] 4.0] 4.0; 3.2| 2.4 | 0.8 3.5 
February 
reg | ot cig} ef el oj >| © r| ri} r| el 3 28 
1900 7: 5, 2! 4109 3 | 3 4| 3 ‘| 2 5 | 428 
1901 | 4| 3. 0] ıl 11 4. a2] 31 3! 31 4] 31 3 | 28 
1902 | al 3; s| ala 4la4|al gla, 11 a 361 2 
Sum | 13 | 11 7 | 8: 4lıı | 9|1r |10' 10] 810 112 112 
p. c. '11.6| 9.9 | 6.3 7.1 | 3.6, 9.9|| 8.0| 9.9! 8.91 8.9| 7.1| 8.91, 8.3 
March 
1899 | 1 ' oO o| ° oj 1[ 2 I eo; rpe[ 2) Io | 3! 
1900 r | 2 I I I 2 o I 2| 2 I I 13 3! 
1901 2 r1| 1 | 2/1; 1! 3| 2| 51 4] 5 | 4 31 31 
1902 | rf] of ı al ri 3 eo! of a. a) tj] a ml st. 
Sum SLR gå] 2 7 3 +1 rd 9 68 | 124 
pc. 140 24| 24) 3.2| 2.41 5.7: 24] 3.21 73173173173 4.6 
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April. 
ah 4h | 6h 8b|roh| N ab | gh 6h|8b oh] M Total , Days 
1899 | 4 | 514 6) 3, 6| 5 3 6 5 | 6 7 60 30. 
1900 | 5 5! 3 7 | 6: 4 6 6 6 i 6 4 2 62 30 
1901 4 4 ol 2: 2 al 3 2| 41 51 3 31 30 
1902 3 40 al 171 6) tl a3] elt! 4, 6] 5° 43 30 
Sum 16 18 ı2 | 22 17 ET 1 |) re 16 | 12 | 15 19 | 21 | 17 196 | 120 
p. c 13.3 15.0; 10.0| 18.3: 14.2 9.3 1|13.3| 10.0 12.5: 15.8: mms røa 13.6 
May 
189 | 21 1] 2) 3 2' 3, 2, 2 3 2 4' 2 28 31 
1900 7 5 7 9 9 8. 10 6.09 8 6:6 90 31 
1901 7 7 9 10 | 11 8 9 9 9 8 6 8 101 31 
1902 | 4| 5; 5 ee 5 618 6 35 4, 5 62 3! 
Sum | 20 18 | 23 | 26 | 7|24 27 25 27,23 20 | 21 | 281 124 
p.c. 16.1| 14.5 18.5! 20.9 21.8 19.3 21.8 20.2 21.8 18.5 16.1 17.0 188 | 
June 
1899 2! 3' 3 312 3 5 4 4 4 312, 38 ' 30 
1900 6, 3.3 7167 9 9) 7 6 7:8: 78 30 
1901 6 718 6 516 7 9, 3, 613516, 74 | 30 
1902 4 4; 3, 0 3 oo 1, 2 3| 2| 2 24 | 30 
Sum 18 | 17 2 17 | 16 21 Ä 23 | 16 119,17 , 18 214 120 
p-c. | 15-0; 14.2] 14.2] 13.3 33 33 17.5! 19.2 13.3 15-81 14.2| 15.0 14.9. 
July. 
1899 3| 4 4' 2: ala 1" 3 3| 4 3 3 | 38 | 23 
1900 6| 8 6,10) 8 7 3; 5 51 5; 31 3 31 
1901 | 5! 7: 8 7116 5 6, 6 6, 6 4) 4 70 31 
1902 | 0 01070070 _ o oO; oj] 010 o 21 
Sum |14| 19 | ı8| 19, 18 | 16 10 14 14 ' 15 ur 10 | 177 106 
p.< | 13.2 18.0| 17.0 18.0) 17.0 15.1' 9.9 13.2 13.2 14. | 9999| 139 | 
August 
1900 | 1 | 2| 9 o| o o el ri] tle | r] 6 | 9 
190r 1 4 51 5] 71 6| 4.4, 5 al s| al 3 sa Å gt 
Sum 5161 51716 4. 4 6| 5 5! 3| 4 60 40 
p.c | 12.5] 15.0} 12.5! 17.5! 15.01 10.0 10.0| 15.0, 12.5| I 12.5! 75|10.0 12.5 | 
September. 
1898 r| ılo oi alo| tr] 1" rio ol o 7 12 
1900 | 6| 5| 3| 4| 2 si 11 41 sl ¢ 3/5" 54 , 20 
1901 | 31 5| 71 6 4) 41 5 619 91.3. 41 64 — 30 © 
Sum !10; 11.10/10; 8] 10,13, 11} 15 | 1o| 8 9 | 125 6a 
p.c 16.1] 17.8| 16.1] 16. I| 12.9| 16.1 21.0 17.8| 24.2 16.1] 12.9: 14.5 16.8 
October. 
188 | 71 Bl 417 7,1 5. 51 41 5, 5, 7 TT |, 3 
1899 2 I" 10 1 ri I 2 I I r| ola 14 UM 9 
1900 , 61 3, 71 8 nar | nt s| 5! 71 8 ro | 7| og | 31 
1901 | 5 3/2) 53 2 2} 4 4 4] 4| 2 4 | 5| so | 31 
Sum 20 ' 15 1421 | 21 ar | 23 | 16 | 13 | 16 | 22! 19 | 21 : 223 " 102 


p. c. 19.6 14.7 13.7 20.6 20.6 22.5 15.7 14.7 15-7 21.6 18.6, 20.6! 18.2 | 
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. November. 
=== — - | = = 7 | — 
ghj4h|6h| 8b |ıch N | ah | 4h | 6h | 8h [1r0b| M | Total , Days 
' i I | 
1898 |! o | 1| 3 5 2 | 1/ 2] 2| 3 | 31 I I 24 | 30. 
1899 o 2 3 3 2 ril ı 2 I 3 3 2 il 23 | 30 
1900 I o 2 I o 1 o I 3 3 | 5 I 18 30 
1901 | I | 31 4: S| 3| 21 2 | 21 21 3| 9 3 29 1 8 
Sum 3| § | 10 | 12, 10 7 | 8| 12] 11 7, 94 | 120 
p.c a's | 4.2| 8.3 | 10.0: Bal sc hå 2. y 5.8| 6.7 | I0.0| 9.3 | 5.8 65 || 
December. 
1898 olf eo, ef eo, | rie] e) e| e o| 9 2 | 31 
1899 al 31 41 3| 2! 2, 21 al al a] 3! 4 33 | 3 
1900 o| 2 | I I 1 | 2 2 I 2 o 3 I 16 3! 
1901 | 4: 5 5] 41 41 31 41 51 7141 4] 3| sa I å 
Sum 8 10|10| 8 | 8 | 8 8| 8j11r| 6 101 8 103 124 
p.c | 6.5, 8.1 | 8.1 | 6.5] 6.5 6.5! 6.5 | 6.5| 89| 4.8 8.1 | 6.3 | 6.9 | 


As they stand, the numbers indicating the probability of precipila- 
tion (p. c.) for each even hour in the various months, do not show any 
regular daily period. The period of 4 years’ observations seems to be 
too short to obtain a definite result for a single month. By taking the 
means for the seasons and for the year, we seem to be better off, as 
the following Table shows. 









































| 2h | gh{ 6h 8h | ıoh |Noon| 2h| 4b | 6h| gh | ob vid 
| il a 

Winter... . 7.6, 78 | 5.8, 6.1 | 4-7 | 6.0| 5.9 | 68 | 7.3 5.61 5.9 54 
Spring  . . . | 11.1110.6 |70.3 | 14.1 | 12.8) 11.4 !ıa.5 |ıı.r | 13.6} 13.9) 13.6 128 
Summer . . . | 13.6'15.7 |} 14.6 | 16.8) 15.1 | 12.8 | 12.5 {13.8 | 13.0] 14.1] 10.5 116 
Autumn, . . . | 12.7) 72.2 | 12.7, | 15.6 | 13.9! 14.5 13.1 | 72.8 | 15.5 15.9] 13.6 13.6 
Year. . . . . 11.3} 11.6 |10. 9 | 13.0 | 11.6| 11.2 11.0 [11.6 | 12.4| 12.4 | 10.9 10% 
Smoothed . . . 11.2 | 11.3 |11. Ä 12.1! 11.9! 11.3 | 77.2 |11.6 | 12.2 | 12.0| 11.317: 








The seasons show a double diurnal wave, maxima in the forenoon 
and evening, and minima at midnight or in the early morning hours, 
and a few hours after noon. The means for the year, particularly the 
smoothed means, indicate maxima at 8 a. m. and 6 p. m., and minima 
at midnight and at 1 p. m. The range for the year is 1.2 p. c. 
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PROBABILITY OF PRECIPITATION. ANNUAL PERIOD. 

The following Table shows in percentage the mean annual values 
of the probability of precipitation for each month extracted from the 
Table on pp. 336—338, and the monthly values smoothed. 


 ———— — vo — —  ——-— /—— — m... - = — _ 





























| nu | | 
| January | February March tar | AP April ai | May June 
MIF am == IEEE 1 | —= —= 
35 8.3 46 | 13.6 | 18.8 14.9 
| 
Smoothed . 5S | 6.2 7.8 12.6 16.5 15.6 
—=== 7 aa 
| July | August _ September | October | November | December 
au === —. 1 = 7 "a = = 
13.9 12.5 168 1832 6.5 6.9 
Smoothed | 13.9 13.9 16.0 | 14.9 | 9.5 | 6.0 
Annual Mean 11.56 p. c. 
Minima 55 — January 
— 13.9 — July 
. Maxima 165 — May 
| — 16.0 — September 
Range 110 — 


Precipitation is least frequent in winter, most frequent in spring 
and autumn. 
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NUMBER OF DAYS WITH PRECIPITATION. 


— 


The following Tables show the number of days on which raın, 
snow, or both rain and snow, have been observed. 





























January | February | March | April | May | June 
=== m — Il 1 0 —- —_- 
snow only|snow only [snow only; snow ae only] @ | x | @X 
——— _ ps -= ; | | TT TE - — 
1899 4 | 3 5 | 138 Lnr 145 
1900 9 | 15 7 | 12 3 | 13 ' 1 
1901 2 10 8 I I 7 : 17 19 
1903 o | 9 8 12 4 5 ı 8 12 
———— EE ee — ! 
Total 15 | 37 28 47 5 | 16 | 49 50 
Mean . 3.75 | 9.25 7.00 11.75 13.75 | 4.00 | 10.50 , 12.50 





July August September October Nov. | Dec. 





——- 





mmr es fe ee 





snow | snow 


| 
| x lex | x lex o| x |e ox jes only only 
— I 0 at | OY 
| 

















| 
\ 

1898 ol | [4] 15 | 15. 7, 1 
1899 8| 51 9 [3] | [3]. 6 m 
1900 16 9 17 [3] fo] [3] | o | [13] | [13] I aI ar * 7 7 
1901 17 7 | 19 ' 13 | 9, 18 "01 14 14 13 13 | 11 15 
1902 o o | | | | 

Total 41 ! 21 | 45 | [16] (ol | ar |0| 31 31 I 52 52 31 33 





[15.0]! [15.0] [0.25] [17.2)|[17.2]| 7.75 | 825 


| I 


[7.0] [12.0] o 








Mean 110.25 


| 
5.25 |11.25! [10.5] 
I 


The numbers for the incomplele months are in brackets. The means 
are weighted means, weight being given in proportion to the number of 
days of observations in each month. 

Snow fell in every month. October and March have the most days 
with snow, January and July least. 
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Rain has fallen only in June, July, August, and once in October. 
July seems to have the most days with rain, namely about 10. 


First Rain Last Rain 
1899 June 28 [July 24] 
1900 June 2 Oct. 13 
1901 June 14 Aug. 31 
1902 June 10 


Hail is very rare. In 1899 it was observed on June 26" and in 
1901 on August 12th, 
The total number for the whole year of 
Days with rain is 25 
Days with snow is 116 
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DURATION OF PRECIPITATION IN ONE DAY OF 
PRECIPITATION. 

The following Table has been computed by Körpens Method’. 
For a certain period (e. g. a month), let 
n be the total number of observations made 
Foe —- = - — of precipitation 
N - - - — + hours in the period 
d 


- + the number of days with precipitation (rain or snow). 
We then have 











r one . oo, ge 
% the probability of precipitation, 
r . AT . 
„N the total duration of precipitation ın hours, 
rN > ar 
nå the average duration (in hours) of precipitation in a day of precı- 
cipitation. 
| OO us N 
r n * | N= an "N=ar a rå 
n | | I a” d 
EE I | 1 pe _ po 
January ..... 52 1488 3.5 2986 104 | 15 | 6.93 
February. ... . | 112 1344 8.3 | 2688 224 37 ! 6.05 
March. . 2 2 4 68 1488 4.6 | 2976 136 28 4.86 
April 2 2. 2 2 2 196 1440 13.6 2880 | 392 47 8.34 
May . 2.220. 281 1488 18.8 | 2976 562 55 10.22 
June . . 2...» 214 1440 14.9 2880 | 428 50 8.56 
July. 2... 2. 177 1272 13.9 2544 | 354 45 7:87 
August . .. 60 480 12.5 120 aI 5-11 
September... . 125 144 16.8 1488 250 31 8.06 
October . . 2... | 223 1224 18.2 2448 446 51 8.75 
November . . . . ! 94 1440 6.5 | 2880 188 31 6.06 
December . . » >» | 103 1488 6.9 2976 | 206 | 33 6.25 
- |} — — |! 
Year . 2.2200 | 1705 | 15336 11.12 30672 | 3410 | 444 | 168 





The circumstance thal the observations are bi-hourly or that we 
have 12 observations in 24 hours, makes N equall to 2” and TN to Gr. 


For the months November to June, we have complete bi-hourly obser- 
vations for 4 years, and the value of d, or the mean number of days 


! Oesterreichische Zeitschrift für Meteorologie f. 1880, p. 362 and Meteorologische 
Zeitschrift f. 1885, p. 10. 
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with precipitation for the year d,, can be found by dividing d by 4. 
For the incomplete months, July to October, the mean value of d for 
4 years may be computed in the following manner: 

Calling the number of hours with precipilation in one day of pre- 
cipitation h, we have 


whence d= rN 


N 
da’ nh 


hæ=" 
n 

Introducing, instead of the given shorter period of observations the 
normal value N, of the number of hours in each month, we have, for 


å years, 


d, =" No nN a»: 
nh v N N 
nd 


| July August September October 











Days of observation. . 





N... wae 2448 

No e 6 ° 2976 

No oe 1.22 

N 

Ad. .L 2220. 51 

d, 62.22 
for one year d,. 15.56 


By employing these numbers, we get the following Table, in which 
D is the number of days with precipitation, and H the hours of preci- 
pitation in on day of precipitation, Comp. indicating computed, and Sm. 
smoothed. 























D H 

Comp. | Sm Comp Sm 
January... 3-75 6.23 6.93 6.54 
February . . 9.25 7.31 6.05 5.97 
March ... 7.00 8.75 4.86 6.03 
April. ... 11.75 11.06 8.34 7.94 
May .... 13.75 | 12.94 10.22 9.34 
June .... 12.50 12.98 | 8.56 8.80 
July .... | 13.16 | 13.59 | 7.87 1.50 
August... 15.52 14.79 | 5.7 I 6.84 
September. . 14.96 15.27 , 8.06 | 7.65 
October. . . 15.65 13.50 8.75 7.91 
November. . 7.75 9.85 6.06 6.78 
December. . 8.27, 7.00 6.25 6.37 
Year... . | 133.29 133.27 | 731 | 7-31 
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The number of days with precipitation is greatest in September (15) 
and least in January (6); and it is greater in summer than in winter. 
The year has 133 days with precipitation or 36.5 per cent. Each third 
day has precipitation. 

The number of hours of precipitation in one day of precipitation 
has a maximum in May (9—10) and another maximum in October (8). 
It has one minimum in February or March (6) and a secondary mini- 
mum in August (6—7). The mean for the year is 7 to 8 days. 
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THE AMOUNT OF PRECIPITATION. 
It was not possible to measure the amount of precipitation in any 
degree satisfactorily. The observation-journal contains only the following 
remarks: 


1898 Sept. 20 8a.m. oo A little snow between 6 and 7 a. m. 
21 to 23 — 0.0 
25 — o.r X after midt. 24—25. 
29 — 0.0 Strong hoar-frost next midnight. 
Oct 2 — 0.0 
3 — 2.5 
4 — 0.6 
5 — 5:5 
6 — 0.0 
9 — 0.0 
II — 4-4 
12 — 2.0 
14 — 0.0 
15 — 7.6 
16 — 2.1 
19 — 0.0 
20 _ 0.8 
24 — 0.0 
25 — 0.2 
26 — 0.0 
Nov. 6 to 8 — 0.0 
18 — 2.0 
22 — 0.9 
23 — O. 1 
24 — 0.3 
29 — 0.3 
Dec. 24 — 0.4 
30 — 0.2 
1899 Jan. 6 — Oo. I 
19 — 0.2 
22 — 0.3 
Feb. I — 0.3 About 5 p.m. NW 4 during 25 minutes. 
4 — O. 1 
16 — 0.0 
26 | — 0.1? 
Mar. I I — 0.0 
21 — 0.3 
22 — 0.0 8 and 10 a. m. rapid cloud-motion from NE. 
Apr. 1 — 0.5 
5 — 0.7 
6 — 0.5 
7 — 1.2 
8 — 1.5 


1900 


May 


June 


July 
Dec. 


Jan. 


Feb. 


Apr. 


18 
20 
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Midt. 


22&23 8 a.m. 


0.7 


10.6 


0.4 
0.4 
o ? 


3-4 


3.7 


0.3? 


The 28th, 8 a. m., all instruments covered with 
hoar-frost. 


Midt. 20—21. 

Midt. 21 — a2. 

The snowfall ceased at 8.30 a. m., and the preci- 
pitation since last measuring was measured. 


The gauge taken in the 13th. 

The total amount of precipitation from the 24th to 
the moment of measuring. 

Total amount of prec. from the 27th of Dec. to the 
moment of measuring. 

Item 7th, rath, r3th. 

The precip. from the 27th incl. to the moment of 
measuring. 


Item 4th, 6th, rath. The 4th the snow gauge blown 
down. 

Midt. 18—19. 

Midt. 20—21. Probably the prec. from the ıgth, 
morning to the moment of measuring. 


Item gth and 18th. 
Midt. 25— 26. 


Midt. 5 —6. 

Midt. g—10. 

Item rath and 16th. 

Midt. 17—18. 

Probably the precipitation from midt. 18—19 to mea- 
suring. 
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ıgoo May 


1901 


June 


July 


Aug. 


Sept. 
Oct. 


Nov. 


Dec. 


Jan. 
Feb. 


Mar. 


April 


May 


I Midt. 


4&5 8 a.m. 
7 Midt. 
8 8 a.m. 


II ro a. mM. 


II Io a.m. 


0.2 


oO 
O1 
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Midt. 1 —2, probably the amount since April goth, 
evening. 


Midt. 7—8. 


Item gth, roth, r4th, and rsth. 
Probably the amount since ısth, 8 p. m. 
Probably the amount since the last measuring. 


Midt. a—3. Probably the amount since evening, 
the agth May. 
Midt. 3—4. 


Probably since midt. 12— 13. 

Probably since noon, the r4th. 

Midt. 16—17, probably since midt. 15—16. 
Midt. 21 —29, probably since midt. 20—21. 
Probably since 2 a. m. 


Probably since ıoth, 2 a. m. 


Probably since ı4th, 10 a. m. 
Probably since 17th, 8 p. m. 


Probably since midt. 30—31 July. 


Item 11th, r4th, 16th, 18th, aand to 26th, and 38th. 
Probably since agth, 6 p. m. 


Probably since Nov. agth, 4 p. m. 
Probably since ııth, 10 p. m. 


Item 25th. 


Item 24th. 

Since? 

Probably since last measuring. 
Item 3rd, 6th and 7th. 


Item 27th and agth. 
Item 7th to roth, rath to 16th, 19th to 22nd, 24th, 
and asth. 


Aug. 


Sept. 


Oct. 


Nov. 


1902 Jan. 
Feb. 


Mar. 


29 
rto3 


7 
11 to 13 


25 & 28 


12& 13 


H. MOHN. METEOROLOGY. [2ND ARC. EXP. FRAM 











ıo a.m. 0.8 Probably since 26th, 6 a. m. 


8 a.m. 


Io a.m. 


10 åa. M. 


Io a. mM. 


o 
Oo 
0.6 


2.2? 
0.4 

re) 
1.0? 


Item sth. 
Probably since 6th, 4 a. m. 
Item 15th to 23rd, 27th and 30th. 


Probably since 4th, 2 p. m. 


Probably since ı6th, 4 a.m. 


Probably since 23rd, 6 a. m. 
Probably since last measuring. 


Probably since and, 4 a. m. 

Item rith to 13th, 16th to 18th, 21st to 23d, and 27th. 
Item 8th, 14th to 17th, and arst. 

Probably since 24th, 8 a. m. 

Probably since agth, 8 a. m. 

Probably since 4th, 8 a. m. 

Probably since rath, 6 p. m. 


Probably since 16th, 8 p. m. 
Probably since midt. 27 — 28. 


Item rath to 15th. 


Probably since 15th, 6 p. m. 


Item 16th. 
Probably since midt. 21 — 22. 


Probably since and, 8 p. m. 


Probably too high, snow having drifted into the gauge. 
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1902 Mar. 921 
27 
31 
April 6 
7&8 
22 
23 
24 
25 
29 
30 
May 1&2 
13 
14 
15 & 16 
31 
June 1 to 3 
22 
23 
24 


Noon 


8 a.m. 


Noon 


10 


? 
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Item a4th, 8 p. m. 


Item rıth. 


Item sth, 6th, and 8th to roth. 
Probably since rath, 2 a. m. 


Item roth, 2oth and 29th. 


Item 6th, gth, 11th, and 15th to 17th. 


Capt. Sverdrup says that the amount of fallen snow was so small 
that patches of bare earth very often occurred, greatly impeding sledge- 


travelling. 
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OBSERVATIONS OF AURORA BOREALIS. 
1898 | October 12. 8 p. m. Au. NW-SE 
November 21. 2 a. m. Streamer in NE. Au. N-S 
December 5. 8 p. m. Au. in NE. 
— 7. 5-6 p. m. Slight Au. in NE, 
— " 8 p. m. Strong Au. Arch and banded. 
— 9. 7 a. m. Aurora. 
| — I I 2p. m. Au. banded and moving rapidly from NE-SW. 
| — » | 8p.m. Au. from SE-NW through the Zenith. Flasing. 
| — 12. 2 a. m. Slight Au. in NE. Banded in N. 
— ” 8 a. m. Au. through the Zenith, from SE-NW. 
— » | zo p. m. Slight Au. NW-SE towards the Zenith. 
— 14. | 6 p. m. | Streamer from NNW towards the Zenith. 
— == Another Band in W. ' 
— . 8 p. m. Slight Au. from SE-NW. 
_ ” 10 p. m. Slight Au. in NNW towards the Zenith. 
1899 January 6. 6 p. m. Coloured Au. from E-W. 
— 13. 4 p. m. Au. on the horizon in W. 
— 14. 8 p. m. Au. Sheaf. SE-NW. Duration 40 ™, 
— 15. Io p. m. Slight Au. in SE. 
— 19. 6 p. m. Streamers in NE-SW. 
February 10. | 12 p. m. Slight Arch NE-SW. 
March a. * 12 p.m. | Slight Arch E-NW. 
— 6. | 2a. m. Arch in SE-NW, low. 
December ar. | 4 p. m. Band NW-SE. 
1900 February 27. | 6a. m. Cloudlike patches of Au. E-WS and up near Zenith. 
September 23. 2 a. m. Aurora. 
December 7. 2 a. m. | Slight Au. 
1901 March 5. 10 p. m. | Slight Au. in SE. 
December 1. 4 p. m. Slight Arch. ENE-WNW, c. 45° high. 
— 20. | 2 p. m. | Aurora. 
1902 January 25. lg p. m. Strong Band. 
— . | 6 p. m. Slight Band from SE-NW c. 20° from Zenith. 
March 6. 12 p. m. Aurora. 
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OPTICAL PHENOMENA. 











OPTICAL PHENOMENA. 





1898 October 28. ‘| ıop.m. I.unar Corona. 
— 29. 8 p. m. Lunar Corona and Halo. 
— 31. 2 a. m. Lunar Halo. 
November 5. . 4 p. m. Halo over the Moon. 
— ” | 7 p. m. Corona over the Moon. 
— 7. 6 a. m. Lunar Halo. 
— 25. 6 p. m. Lunar Halo. 
-— 26. 2-8 a. m. Lunar Halo. 
— 37. 10 p. m. Lunar Halo. 
— 29. 2a. m. Lunar Halo. 
— „ 8 a. m. Lunar Halo. Mock Moons. 
— 30 2 a. m. Lunar Halo 35? 
: December 2. 2 a. m. Lunar Corona. 
— 22. 8 p. m. Slight Lunar Halo.” 
— 23. 4 a m. Indistinct Lunar Halo 
— „ 2 p. m. Lunar Halo. 
— 24. 8 a. m. Lunar Halo. 
— 25. 12 p. m. Slight Lunar Halo. 
| — au. |‘ 3a.m. : Slight Lunar Halo. 
— ” | 8a.m. Lunar Halo. 
— 27. 8 a. m. Lunar Halo. Mock Moons. 
— ” 10 a. m. | 3 Mock Moons 
— ” ap.m. | Lunar Halo. 3 Mock Moons. 
| — „ | ı2 p. m. | Lunar Halo. 
| — 28. IO a. m. Slight Lunar Halo. 
| — ” | 2 p. m. Slight Lunar Halo. 
| — ” | 8 p. m. Slight Lunar Corona. 
— ” Io p. mm. Lunar Halo. 
| — „ 12 p. m. Lunar Halo. 
— 29. 2a. m. | Slight Lunar Halo. 
| — ” 4 a m. | Lunar Corona. 
| — ” 6 a. m. Lunar Corona. 
— | 6 p. m. Lunar Corona. 
— ” | 8 p. m. | Lunar Corona. 
| — n 10 p. m. | Lunar Corona, 
_ » | 12 p. m. , Lunar Corona. 
— 30. | 10 p. m. Slight Lunar Halo. Mock Moons. 
1899 January 17. 6 p. m. Lunar Halo and outer Moons. 
_ > 8 p.m. ! Lunar Halo. 
_ „ | 10 p. m. | Lunar Halo. 
_ ” i 12 p. m. | Lunar Halo. 
— 19. | ap. m ! Lunar Halo. 
— 21. | ı2 p. m. ! Lunar Halo. 
— 22. ' 2am. | Lunar Halo. 
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1899 


1900 


1901 


January 


June 
November 
December 
January 
February 
March 
April 
September 
October 
November 
January 


February 


March 


27. 
16. 


Io. 
Il. 


VPVUPPUDP PUD D PP 
SSS 5535355353335 55 5 8 


PUVUPPPVUPVPUPP PPP PRP PPP PU PDP PDP PP ES 


SHR SSS S33 RB BBS ER RBBB RBS BBB SB BBB SSBB 


mel 





Lunar Halo. 

Slight Lunar Halo. 

Slight Lunar Halo. 

Lunar Halo. 

Lunar Halo. 

Lunar Halo. 

Halo. 

Lunar Halo. Mock Moon. 
Lunar Halo. 2 Mock Moons. 
Halo. 2 Mock Moons. 
Corona. 

Halo. 

Corona. 

Corona. 

Corona. 


Lunar 
Slight 
Slight 
Lunar 
Lunar 
Lunar 
Lunar 
Lunar 
Lunar 
Corona. 

Solar Halos. 3 Mock Suns. 
Mock Sun in horizon. 
Lunar Halo. 


Lunar 


Solar Halo. 3 Mock Suns. 

Solar Halo. 3 Mock Suns. 

Solar Halo. 

Solar Halo. Mock Sun. 

Solar Halo. 

Solar Halo. Mock Sun above Sun. 
Mock Sun. 

Solar Halo. 3 Mock Suns, outer Halo. 
Solar Halo. 2 Mock Suns. 


Lunar Halo. 
Lunar Halo. 


2 Mock Moons. 


Lunar Halo. 
Lunar Halo. 
Lunar Halo. 
Lunar Halo. 
Lunar Halo. 
Lunar Halo. 
Lunar Halo. 
Slight Lunar Halo. 
Mock Sun. 

2 Mock Suns. 

a Mock Suns. 
Mock Sun. 
Lunar Halo. Mock Moons. 
2 Mock Moons. 

Lunar Halo. 

Lunar Halo. 

Mock Moons. 

Lunar Halo. 

Lunar Halo. 

Lunar Halo. 

2 Mock Moons. 

Lunar Halo. Mock Sun. 
Lunar Halo. 

Mock Moons. 


3 Mock Moons. 
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1901 March 5. 10 p. m. Lunar Halo. 
— 19. 10 p. m. 2 slight Mock Suns 
— „ | 2 p. m. Solar Halo. 3 Mock Suns 
— ” 4 p. m. Slight Solar Halo. 3 Mock Suns. Column. 
— 23. | 4 p. m. Slight Solar Halo. 
April 24. 4 p. m. Slight Solar Halo. Mock Suns. 
— 26. ıo a. m. Solar Halo. 4 Mock Suns. 
October 20. IO a. m. Mock Sun. 
November a1. 10 p. m. Lunar Halo. 
— 26. 6 p. m. Mock Moons 
— 28. 6 p. m. a Mock Moons. 
— n 8 p. m. Slight Mock Moon. 
— 29. 8 a. m. Slight Mock Moon. 
December a. 6 a. m. Slight Lunar Halo. 
— 4. 6 a. m. Slight Mock Moon. 
— 18. 8 p. m. Slight Lunar Halo. 
— 20 4 p. m. Mock Moons. 
— 21 4 p. m. Slight Lunar Halo. 
1902 | January 11. 10 p. m. Lunar Halo. 
— 17 | ap m. Lunar Halo. 
| — 19. ! 4 p. m. Lunar Halo. 
— p 6 p. m. Lunar Halo. 
| — ” 8 p. m. Lunar Halo. 
— ” 10 p. m. Lunar Halo. 
— 21. * 8p.m. Cirrus-Belt. Rad. SSE. 
— 22. | 6a. m. Slight Lunar Halo. 
— ” | Bam. Mock Moon. 
— ” 2 p. m. 2 Mock Moons. 
— ” 4 p. m. Lunar Halo. 3 Mock Moons. 
— n ' 8 p. m. 2 Lunar Halo. a Mock Moons. 
— ” : Io p. m. Lunar Halo. 
_ 23. : 4a m. Slight Lunar Halo. 
February 13. ! 12 p. m. Lunar Halo. 
— ar. | 4 2. m. 2 Mook Moons. 
| March 3. 2 p. m. Slight Mock Sun. 
— ” | 4 p. m. Cross through Sun. 
| — 7. ap. m. a Mock Suns. 
— 8. 2 p. m. 2 Mock Suns. 
— 17. 4 p. m. 2 slight Mock Suns. 
— 28. | 2p.m. 2 Mock Suns. 
— n 4 p. m. Solar Halo. 3 Mock Suns. 
— 30. 6 p. m. 2 slight Mock Suns. 
April 25. | 8 p. m. Mock Sun. 
May 3. | 10 p. m. Solar Halo. 2 Mock Suns. 
— 15. | 8 p.m. Mock Sun. 
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PART II. 


OBSERVATIONS ON BOARD THE FRAM 
UNDER WAY. 


The meteorological observations made on board the Fram when 
she was under way, comprised barometer, dry and wet thermometer, 
direction and velocity of the wind, amount, form and drift of clouds, 
precipitation, state of the sea and direction of swell or sea, and tem- 
perature of the sea-surface. The instruments used were 

The marine barometer adie No. C. 764, the same that was on 
board the Fram from 1893 to 1896. This barometer was found lo require 
a special reduction for the temperature besides the ordinary tabular reduc- 
tion." It was compared with the standard barometer of the Norwegian 
Meteorological Institute in Kristiama in 1897, and in 1902 and 1903. The 
reductions to 0° C., and to the true barometric height, were 


in 1897: +.0.14-+ (Tab. Red. t. 0°) — 0.017 t. + 0.0007 (760—b) mm. 


m I nn nn r1—Z2030—Z— 


Mean -+ 0.155 + (Tab. Red. t. 0°) — 0.017 t. + 0.0043. (760—b). , 


The barometer was suspended in the fore cabin with its cistern 
2.8 metres above the sea-surface. The reduction to sea-level is 0.285 mm. 

The gravity correction was computed by the formula b (—0.00264. 
cos 2). The observations given in the following Table or Journal 
have been reduced to 0° C., to the true height of the mercury, to sea- 
level, and to standard gravity, by the formula 
+ 0.44 + (Tab. Red. t. 0°) — 0.017 t. + 0.0043 (760—b) + gravity correction. 

The thermometers used had been compared with standards in 1898. 
None of them came back. They were 


I The Norwegian North Polar Expedition 1893—1896. Scientific Results. Edited 
by Fridtjof Nansen. Vol. VI. pp. 7-9. 


1898—1902. No. 4.] SEA-OBSERVATIONS. 355 








-_— — -— 


Sling-thermometers Fuess No. 1194 and No. 1195 with whirling 
mechanism. They were destroyed on the way to Greenland in July, 1898. 
They had been verified at the Physikalisch-Technische Reichsanstalt in 
Charlottenburg and had no appreciable corrections at the temperatures 
observed. 

Thermometers Küchler Nos. 1, 3, 4, 6, 10, 12, 13 and 21. They 
were divided into fifths of a degree centigrade, and were swung by a 
whirling mechanism when used for taking the temperature of the air or 
as a psychrometer. The corrections found in Kristiania in 1898, and 
applied, were 


No. 1. No. 3. No. 4. No. 6. No. 10. No. 12. No. 18. No. 21. 


at + 8 00 +05 00 00 0.0 0.0 0.0 0.0 
n 0 +00 +04 00 00 0.0 0.0 0.0 0.0 
n 13 -02 +02 -0% 00 -007 —-01 —03 0.0 


No. 3 and No. 12 were used only for the sea temperature. 


The force of vapour and the relative humidity have been compu- 
ted from the readings of the dry and wet thermometers by means of 
Jelinek's Psychrometer-Tables. — Readings of the wet thermometer 
below zero are corrected by Ekholm’s rule. 

The direction of the wind, as felt on board, was observed by the 
mariner's compass. 

The velocity of the wind, as felt on board, was observed with 
Moun’s hand-anemometer. Coefficient of friction one metre per second. 

The observed direction and velocity of the wind have been con- 
verted into the true astronomic direction and true velocity in metres 
per second, by taking into account the deviation of the compass, the 
variation of the compass or magnetic declination, the lee-way of the 
ship, the rate and course of the ship, and the observed direction and 
velocity of the wind. 

The direction of sivell or sea was observed by compass and reduced 
to true direction. 


The state of sea was estimated in accordance with the usual scale, 


0 = dead calm 4 = moderate = high 

1 = very smooth 5 =rather rough 8= very high 

2 = smooth 6 = rough 9 = tremendous. 
3 = slight 


The hours of observation are ship’s local time, civil date. 
The position of the ship. The latitude and longitude (Greenwich 
Mer.) for each hour of observation have been computed from the data 
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given in the ship’s journal of the Fram, and from Capt. Sverprur’s 
description of the voyage. The positions found by dead reckoning have 
been corrected by means of the astronomical determinations of latitude 
and longitude. 

In some cases it has been very difficult, or impossible, to find the 
true position. This is particulary the case when the Fram was stopped 
by the ice, and the weather made it impossible to obtain observations of 
the sun, for instance, in 1898 in Melville Bay, from the 7* to the 13% 
August, and in 1900, in the Belcher Channel from the 26% August to 
the 17% September. 





SEA-OBSERVATIONS. 


[QnD ARC. EXP. FRAM 


A. MOHN. METEOROLOGY. 





358 














9 | Sy | se AA eo 8 low hehe ra MGAAN I Le ı* om | 
fer pg SuM MN: Wo. oF tg tL | ao | wg Sent MYMN | 18 ha ı oF 
vır'g Sy M MNM "n) 8 eg rl | Lo 995 thr | MYMN | of | fe 9 
vor g SJM MNM | 1:38 901 og OL | Vor | ges, gts Na | eS -- 86 —, oF 
L'or gl, SM. c 40 Sam | AN | 8 6g eg | oor L'1$ ool A ' eb — | tt eg 9 
vor, L SMS : ® MMs | UN , 50! fo bg dor | rer Sir | Mams Gu li VS — | e lg 
vir L SIM 1 3@ IN gel gé 96 | ru ors Orr | SIM BS — | OF — | or | 
Err GS MAIMS 19 Mans | IN I se! €6 | 06 | 601 | gts | L'6 NM Cf Or LE— 9 
fir € Nam o® SqaMmM | aN ' 6 o6 | 06 ie S'gS L’e M 8S — 9 — | E 
gol | + NaM '¢ 09 Sam | an 6 16 | 6g | 041 | #66 | OS Mm €€ — | Le — or 
Sor | 9 NIM'SqM | 0® Sqam NN, er 06 | rg | €01 6:95 | LS Sum 8 Sıll 19 9 
vol | 9 SqM | og | SaM | AN | 0! 96 e6 | 6'01 1*gS e'g MSM | tr — | Le — z G 
L'o1 | 9 SMS | ¢ @ | Sams | AN | z01 Lg | 98 | Eıı | 6'LG vo MSS | 6 fr 16 — ol 
€'01 | € Sams | o® SamMS aN OI Ä tg | eg | rıı L'€9 EG MSM | te Eı | Ge — 9 
6 | ® Sans ! | SqaMS nj-1S | jor | EL Lg | voı elo +9 Ags | !t er | ve — z 
sor € SQMS’MNN ı 1 Sams 1) | ol | 89 1 99 | FG | FLO 9’? MaS 
ror: € | MNN | MNN sit i 59 HS 86 § tlg Le | N | 
66 ,€ | MNN | MNN | Ss 6 ' gl 99 88 6°99 62 | MQqN 
b6 + MNN | MNN anna 6 9g | gl joor | 999 Lt MNN 
ror '$ MNN y® MNN IN : z01 €g | rl | 16 I'bg Lo | MaN 
Lo 5 MNNM4MN | MNN NQ3S | 76 Eg | el | €6 6'29 ıL MAN 
L6 |L MqMN 0o@ | MNN qn or | Lg | gl | $6 109 eg MAN 
66 19 MNN*MNM o® MNN AN | OF bg | EL | €6 S'LE o'g N 
col € MANN | | MANN | nJaS | ? cL PL ‚on | 65° gr N 
6g + Mo '  MNN | 8939S 3 gg | SL | 6g ges 61 ANN 
Sor, + MN | | AGMN | ” + | EL L'9 L-ol | les | er MSM 
Sor | MNM 0®@ | MNM | NN: 8 SL | 89 L6 Ez [ol Nam 
Loı > SqaM Sam na: L el 8'9 So res oL MSA 
L'o1 IS MN 09 | MSM IN' | OI LL gl Ol! 9:LS ol MaMS 
Sor | + M i; ASM nS | OF og eg | g'1 1 SoS ol MaMS 
oı + MSM | MN ana 9 | €& 98 | ov ELS L'S Sqm 
Vir | > | MMSM | M nJ:D | 8 , +g rg | g'11 I g'6G er SqM 
vir; S sea MSM"MAaMN | | 4 MSM | "O10| & | §8 | Le 1811 | Gogh 09 | MIMS 

J | 
ani] od | ww 2) wu |'s'd'wu| any 
HIS | 185 vorpang UOJ wy | | | M | N 
“es 194182 M ad | *WNH | ‘sua ay jo ; APTeas| PA | VOND | 
das — een | Pu den | day IQS | 20 '3uoq | ve] 'H | 86g I 
u 23S JO [AMS spno]) | | | 'S531J pul yy ; | | 
'SNOILVAU3SS0-V3S 


359 


' - 
——— 


— 


NS. 
BSER 
SEA-O 


— rm 


No. 4.] 
— 1902. 
1898 


J3UL 9» 
J2j3W10Uu VE & 

"usyolq eı sol 

— 6, 
sd ı 107 37 ‘d St 
no oa ett Awo “SOL Bu 
O 3 ua utv 
oj st 4 du! nseaw 
app 30) Or wong ; 
'Juiued pue o 
'sjen MS 
vad Vis "vas yaıy 
jo u esdoL 
u uns ; pue I 
uw MO Aes p 





er 
by — | HR oer 
Rn 
g'9r | er | aMs iw — e—- Å 
9 | rg | 9.97 ' 69 ma | g og Gr = | å 
FRERE: Pi Fr 
' € LE 8' 9'6 ‘Or SM — 
Sir og 0° | Fe ose, Be | MSA ge | og — 01 
NAM | iD) or | 89 26 DEE | om A4MS a ‘te —| 5 
| ASM | aN je åa | EL 8'8 195 | er | EM gS 68 | Se 9 
NE: oN EEE es BONG IBS BI) 
NAM MSM 29 | MOM | ng . ve | EL | C6 | PGS | klar | na LE — | og = | or 
6 c EN på MOM | ny £ | Lg | el | oor 09 G S | Cy — | ee _ 9 
56 på MSM ° | SM | nd | o | „e et | 26 | E19 ae | NM | S se © 
. € M 8 | ot 6 9 M | ør — ee — OI 
ne |ı wen | MSM a 88 9 | ge AN | ge 18 
. N 1’8 ol | p . 8 — te 9 
for | 9 MSA | | | a a “| Le | 26 og | 8 sam EE 21,919 
ee Br | | GN Lor | 6 | eg g'6 org | ol Sum | ct — | Å _ oI 
| 9 M | AN | G Eg | 6 "Eg L | | 9 
re 9 AN ® | | ny på | 26 t o'g 2.6 eee e aa | 09 : Ä te £ 
L | S S VI 4 aM | 5: | + 68 | et | 2:6 29 ee MaM | 6s ce — o1 
Es le sam | | Sem SD | Loge tee re | ao van mem fe arte | o 
I‘ C 1 N 6g | “L ; ° N tz II — 
for | Sam | | ANM | ped 5 6 EL | 28 29 os | MSM | Fe — | RLE 
€'0 1 I | Lg L o' M | 61 $— 
. D | 9 6 . . 3S — 6 9 
1°01 1 Sam | Sqam | IS I 98 L 9 €'09 t:6 MS 9S es — 
can ag) RR) BE [21518 Fate ke 
ts |: Sam | | vos 9 FE vs less | bor as | $5 se | 2 

> | 0 i z 
€6 | GH ' Mee | | MSM Å I 39 | c6 ' på | I'OI | oe | 601 Mas | € be a _ 
96 G ASS | ASM | OR | 501 16 | sO! | 6-+0 > MS5 95 Er ch — 9 
Le | G Me ! | | GN | “er | Lg | Beet Ls rå S ti — tp — z 
8' G Mer | r | Me | qn so 16 ge | bo! too 2 ma ot | ob — or 
ro | 9 SaM MSS | '9 MOS qN | 0° i 66 tg 1:01 Lo er wa & = | GE — 9 
L '9 Mee | "© Moe GN ! 30 16 6'g 6 Lg ig N SE ce cf — z 
fe 3 MSG op MSS IN | for | 96 re | 90 | 9 | 87 Man & © ge | or 
66 | MSS ‚© MSS s op på | Sor | 99 > | mag ie ce — | 9 
oo L-9 So 715108 | I 9 11 © 5) ge IE se — £ 
3 mss | _ mes | nos | fet en tes | Se 2 
Co: | rad MSS ° MSS NOS 59 EG 6 Oo 1:99 L'g m S, a 61 ee _ | ? 
L'o1 ap NAN NAMN OR 9°! 16 ws eı oe | ot 5 | og gi | oF — or 
S'or e NR NAN AN 30! =6 | | L'er 9:50 | ae mae eh — | LE — 9 
L'o1 e OMAN _ NON AN or C6 oe! 8" 9 og | | gi — PE — e 
Or Nam = Nam 01 88 | ' L'9 Sc qaMmMS | I — ¢ — or 
‘or | & MS e MS qN 6 6'g O'I I €'99 C S M = | 8& 7 
ero 4 an | '= NE NIS 6 28 | 0'6 | oll +29 EF N 8, _ | Ss 19 9 
° q ; ~~ . £‘ q — | 
C'o1 å SqMS 3 ® SqaMS nJ'IS OI 06 08 | Col 1'\9 | os MAMN oe 
'OI MS MS o1 LL gol "LO | gg Mam 
Cor 5 Sams Sa GN 01 2 bo | ro1 E-09 | oe 

— . +9 

III £ Sq Sam JE Sam ISTID | € SL | el 
G11 SqaM SIM 15:1I 9 en 
66 CE Sam Sam NIS | or 
Vir | © Sam | ANM 
L'or | e SqMm | aa 
601 . MNM 
L'o1 | € 
L'o1 du. 





[2ND ARC, EXP. FRAM 


METEOROLOGY. 


H. MOHN. 





E MSM | or g6 | €L o'l 655 | 19 MSS | ot ov | on — ot 
LL VE MSM MSM t) © 6g | ol | 8:6 095 vi MSS | ge gr | or — | 9 
SL |E MSM | o MSM 1 | o 16 | 18 E'O! 6'S$ Ls Aus |ss - |S — © 
Lo | §& MSM = o1 6 | gl | og LoS | L'E MSs | 156 — |o 656 | or 
EE | € MSM = | | 01 6 | So | g's Bog 191 MS | or — | 16 85 | 9 
gs | + MS = or 16 | Lg 89 g'ss Le NJMN|E - | S$ — E 15 
ot | > MSM | MSM ly | e c6 | 859 VS L'V5 L'S MS |o Le] 11 — os 
cs MSM | = OI 66 | gl SL 0'SS 95 MS | ee gr | 8 — 9 
ec | 6 MSM MSM 9 | 9 88 ıL | e'g €'95 eo MS gr —- |E — & 
9S |e NaM | A yD! € og | 69 Eg 1°gS o't MAMS | € lo — | or 
LE |1 Nam | 8 NaM | D | € 6 |eg |es | €65 | Eg Sam og — | € -|9 
9'1 L o o 16 | ag ve S‘6S re Nam |} oO Fr IS — & oc 
91 o » MSM | e £6 los ce €-09 ve Sam | ev -- | Sı — OI 
9'6 o o e6 | gS rt €'19 Ez M | Se — | Li 6S 9 
ee |o o Eg | 09 |99 S'19 g'0 MSM | 06 — | EG — £ 
o'e o ı) I LL gS 99 1'89 oe — | €S gå or 
Ee 1-0 MSM = ol v6 e's 1 1'€9 L'1 MSA | oı Et |& — L 
so c = o1 | 96 es IE gt , o es — | 81 — io 61 
or lo | Æ= | or | #6 |! 1S Bi rtg | o ov — Li — oI 
ce |0 | as ny-7S | 6 €6 | YS €'E S‘t9 væ JS$ | of — | te — 9 
Se o Nqa Nad NIJ-IS oI 68 09 PS eco ee ASS | Sıet le — z 
6+ I Nqa | 5 Ngd "I 15 6 16 €'9 gs <.so 6°+ 7,67 — | SE — oI 
gs | 1 Nqan Nq3 IS | 8 o6 | &9 19 8'59 ge Nqqd | Se 1b | ov — 9 
99 6 NqAN ny-1I9 6 1g g'$ €'9 So o gå — | 64 — E gl 
rl I NN | | Nqan nI-IS 6 | 16 89 ol v'S9 Ly 7 | OG oF | gS 6S OI 
EL E MAN NqQan NIS | 6 €g €-9 EL o'S9 g's aqaqin | gS — |E — 9 
bg | € MAN NAN "NAS | 8 18 "89 |88 | 8% | g's ANN | 82 66/6 — & 
gg | € MAN NAN "NAS | 8 Lg jel |Sg | Leg 99 ANN | eh — | St — | or 
gl | > MaN‘Nqa NAN nJAS | 6 Sg |69 2g | E6S | 69 ANN | 61 g& | Le — | 9 
L'g > Naan NqAN n9-1S 8 88 ol o'g 6°LS 6°S INN | SE — | SE — E Lı 
sg | + NAN | NAN NIAS | EI gl 99 | 88 sss vil an | @ LE |9v og | or 
Eg | + NIS _ 
ea | a ce | = 
Sg e . | — 
o6 | € | | — 
€6 | € ; — 
€6 |€ | | — 
16 € ' 
ror | € | " | 
16 € | * 

' 


's d’w any 











JANS | aus uon>2.1g wy | | A N 3 £*q 

he ‘any: ‘suay | ary jo | APT 89S | TRA | WON III 

dnp tay ‘dea | 'dwap | "DIS | —| Buoy | ‘je "H g6g1 
L BIS JO [pmg spno[) ssalg | PUL | 





"SNOILVAU3SS0-V3S 


SEA-OBSERVATIONS 361 


1898-1902. No. 4.| 


rt a nn nn nn 


‘apul, Sopady JE JNOquEY ay} UJ vz — 


-Jopid 105 Sunrem "NS 91] eg — ‘apulp sap33q yo INS ary zz — *Punoav [fe adj 1; — Burysy-ynqyey 410) QS AB] gz — '240YS ay} Juoje payreap 
3D1-YN[ gj — Pleogqiejs UO I2UBISIP satu & Ul 32] g; — “| pur N SpJBMO) 391 Juiuoo-] '321 Juneoy jo syjaq & passeg ,, — 'peaye 321-4JLIP 
»peduo) 9, — 'S819q32! 3[3UIG preoqiejs UO JJUEISIP Sa[lU & ul 3007391 199319 V er — 3 Juneopy Jo saysjed payrrad ,, — ‘2dI-yluIp 34) JO 
PAS ge; — “dopayyng ayy yo ay I Jnoqe 391 Funeop ay) EIN 31 — 'S419Q301 199319 paysejaq 11 — '>jlw & jJEY JNOQU JO Zsuejsıp E Ul UIJJS 
-8 pur pesye oqo UV 91 — "JOY WIG „ — '"1918M uado ay} palajua ‘we S g — '391 ay} JO mo weig >38) 07 UO JUIM “Ul 'B OEE 'D0p-301 
24} O}psioou [RS ; — ulm or Juunp '"y1u2z ul JSS-MNN M ‘we'd orıı 307-251 us 01 paJO0u w d ıı 9201 34) J2A0 = g — Hay ul 
dulor) "uozuoy UG g — 'JKHYUPp sy) Ul yey "UEZUOY = ,„ — '1-yUp Ul NS g — '22r-yup 34) Our UB “Ul *B IT z — “AA OF YUnq-oo] , 
ot 10 oe | MS | qN ' or lg ‘gS | ES Paz SG MS | Le — | oF — OI 

9S o | +G AAN n9:9  b | 89 cs rg &'05 | ve | Jan | LY EG bh — 9 

or E JaN | IaN | n919 | & eg L'S | 09 g'05 L'S Jan tr — : er — & 

Lee | 1 AQN | cz Ian | O| & | lg 199 gr g' YS 69 Jan | OG — | SE — OI 

gt |o 53 aqn | 1919 ¢ | gl SS 199 895 15 AN | Se — | 1€ — 8 

ge & MS a AN | z01 £6 L'S | ob 0'658 es JSF | or ES | 68 — & 

PE E MS ® MS | nJ-IS or | L6 9S ve 166 | ob MSM , oe — : ge — 6 

se I MSM | 13 MSM : 1975S OI | 06 | 2S i Pe o'LS ve SqMS | es +S | Er — 9 

L'E I AqQn JqN | NIS | 8 1 #8 rs gt ess I'v n' S$ — 9 9 z 

ge | I JIN IaN IS, L : 68 | 9 gh 1 E95 | OS INN & — | Ly — | or 

ze I MAN | og MAN | ny) | te Lg | gS 6| Lt z'g$ 09 MaN 0 SS le — 9 

rt |o Fr gan 090. bb 1 6 , eS | gt 0'09 vg Nq4 | gS — | er — E 

ot 1-0 AGN | et AN ng | 9 | Sg oF | EE 6:09 er Naan | OS #§ | O Lo OI 
gt |0 LI AN iy S og og er €'19 6'E Nad | o — € — 9 

9% 1-0 MANN | 95 MNN NOIS | g ' Lg , ES 6'E S19 106 NQMN | #1 — , SE — E 

zı | 1-0 MNN | av MNN sp | L | 6 Is 6'e 9:19 '01 N'9 SS ' o — or 

oo | 0 | pg NI-IS 9 ; lg , os Eee 039 : 0 vr — | L 99, 9 

oe | 1 AqN MNN IS) | L | 6g |8t ‚er 8:19 oe Man FE — | SS — & 

9'I o er nJ-1) + 88 : ot gi S-ı9 o 0 6S | 6€ — OI 

o'l o 1 MNN ny) G 6L | o's Gy +19 er IN | or — | gz — 9 

et |0 i NJAS | 8 18 | Ls &'9 2'59 o OS €¢ | #1 S9 & 

re |o 1935 NAS | 6 lg 16$ oS g'09 gt dass € — 195 — or 

ze |e ANT ' 01 00 INN IN | or ' Sg os SE L'09 ei ISIS —|8E —| 9 

ge | I ANT | 0 INN an | or | #6 «sg re 509 :€ı Sqq | or — | 18 — re 

ov! I ANG ® ANG QN | ;9! zl vr 6'E 865 | LY qSqJ 31 — | 0 *9 OI 
g'I I ANG = OI 96 | eg | re 4-65 | tg Say "gr — | OE 891 9 

€-€ | e ANA fr ANA an | gor | 06 | SS 14 Ses | SL 7 | vr Vs lg —| 2 

et & ANA 19 ANA AN | 501 | #8 | ES gr v'6S | gL qi gr — , SE — OI 

6'v 1 I Nad | = OI | c6 gS rv vig | SL q | 11 of — 9 

gt | 1 Nqa Nqa D| & | 9 ı9 , gt 9'£9 vr Saa sg —|9 9| € 

gt € MaMS | I 88 | E-9 | +9 +9 | o 91 eS | 95 — | or 

9S I MaMN o Sg +9 ok | 1°Cg gz MSM | 1S — | cy — 9 

LS |1 MaMN MaMN | e 65 | eS 6 Sogo |rE MS | e€ 1S 9 — | z& 

er € Nam MSM NIS OI Lg | Ls los | ¢-Sg gı M ; LS — , fe — OI 

gr € NIM 08 | Nam an | or | 26 |9S '6E | ESQ Le MSM | 95 — 9 19| 9 

es | € MSM MSM nS | OI Sg ES |e+r | 1:59 | oe Sam | Er — | gh — & 

gs | 1 MaMN MaQMN 19 | I 16 | cg | 95 erg er MQMS | OE — | PE — | or 

es |1 MAMN MaMN Ip} € ss | €9 | 9 9.89 Es MN | 61 OS 06 09 | 9 

ES |6 MSM MSM NID | 8 lg | 59 | v9 os LE san os — S, = 8 

:5 3 ny-1 a . ' — — 

go |s MEM MSM |e og [es j ts 865 | 99 sam | se — | $6 — | 9 


gu 


Se 


ve 


Er 


|2ND ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 


362 


JaN 
A4N 


00, 0020900000009 
oO 


ASA % 
asa 

ASA | 
ASA 
aSa 
4S4 
396 | 
4543 | 
ASA | 
ISA | 


aaa qm 








” 
o000 








HANS 
“83S 
jo 
dus] 


2381S WOIIIIG 


J9YIVI AA 


E3G 10 [DMS 


| 











HAAR ' AN '„oı | 96 “Fb 1 Go o FE I 8-6 ! Jada nn - Te -- | 9 
AUAS IN go1 | 16 Ly Li Ges | sad! HaAs 91 - le — 6 
sad uN oe! 96 oF an | oss | +6 | dyds | te — | ge 01 
ASS IS or eg ry | re , wes o's 4945  eE Se — 1 9 
sa IS:D € 6L er Ee | @'6S i Se | 79448 | oF -- | Se — | & 
Syd IS I 68 vb I | €'09 | Lt | JSF of — | ve — | e 
AN I) o £6 ot | 60 — | 509 ec | INN oe — | te — | 9 
NAN yi © gg 66 fo-| 609 | re AN og —|or — |] e 
aN' = | @ | Se er [vi 16509 68 | nog 06 19 | $1 — | or 
"IN | ne! eg ‚gr re | gig | Ly | qSq ,S€og/ 1 SLI 9 
AGN | I I & ı 88 | IG evt | 819 os | I | or — | gy — | & 
Sql iD 1 | EL rc |89 8:19 ge | 4425 o 6S | ge — ol 
AJqN yD: 1 | Sg | es lary | 919 6'z | Sq7 | LE — |S HL | 9 
AGN | 1 EL 194 [oe | Lu9 jee | wan St eS, Sh—] & 
OND ID r * og | o'S rt ' €egq | o'I Sq4 | ss — | ge — or 
N | DI 1 | Sg jes | et o'£9 o €€ LS | or EL | 9 

N 1) I gL | ES 09 ı €€9 o | oS — | gS — E 

N nJ9-m | 8 eg rs 167 b'E9 ze n,;& —|ıLr—. g 
AST 1513 ' 6 ol 'eS | ol 1'£9 er | JIS | Å 9 | Le — | o1 
IS7 qn: 6 j; Lg PG er 6'29 €'9 S|o — |tr — 9 
Sq4 aN | oI eg VS | 6+ €'59 S'g ass | ur — | og — gz 
AST aN | ol eg | ES | gr 9:19 16 gs | c& — |6 el ol 
157 aN OI o6 |9S cr 6:19 1:6 Ags ee — | 6f — 9 
AST dN OI 88 | +5 rv | 0'19 6 | JSG | or LE | Le — E 
aASa aN OI L6 09 er L'19 | 8g ass | SP — | g XL | or 
ISA IS | or | gg | PS | OG S'19 gl | ASS | $1 98 | 9b — | 9 
AST nj135 | 6 tg | +S Lt 8:19 Eg | Sqq | OG — | ee OL I fz 
ISF NIS 6 zg gt GE 9'£9 Cg Sq4 | OE SS | SS — | oI 
4757 IS or Eg . Lt r€ | 6'29 LL aqas | OG — | EE — 9 
IS | 6 LL €» ge Lz "LE qaqas Lı PE | gr — ze 
MNM qu | or 88 | oS ot S-zg L'E SqM | ge — €1 — | ol 
| oO gl rg 1 EG , €'19 ee Sam | SE — SI —, 9 
N N 1-0 eg ES gt 6'05 el M Se — | Sr — oI 
NM > 1 6L SS 09 6:15 | 0'0 | M Se — Sr — 9 
MS IS E +L 2'9 | L'g zes ge M Se — Sr — & 
MS IS ha Sg | +9 oL | 8'SS gr | Sqm | Se — | St — | Ol 
AQan nj-3S 6 06 | aS ee SLS | 09 ' AQAN | ce — | Gr — 9 
ISF aN | or 16 ES Le | 0:65 oe oe —j,1169| «& 
Sam qn! or | sg | 6 | ge 1'09 ge MS € & | gS — | or 
MS qN Ol 16 r$ L'e | 1:09 | L'S SqamS | Ly — | ob — 9 
Sam qN | or €6 | + ve €-gS 8'8 MSN Lt — | tr — 6 
Sam IN | of 06 | rs | ge S-9SL | 8'g | Sam | 4% es 177% | 6 

any od | ww 53 wu |'s'd ul anıyL 

WLIO ‘Wl > 
“qd : ' . ‘AaT-eag |, PA | VOM m N 

' ! *wnp | 'sudy | ay jo | 99 1895] hag 
TA yay idea | 'dwar | 9D 3S | 9uo] we] H 

spno]) | | pur | | 


| "55314 


gs "Any 





"SNOILVAU3SS0-V3S 


363 


ee nn 


SEA-OBSERVATIONS. 


1898 — 1902. No. 4.] 


ar a nn nn m 


me) pjoyardu] jo PEMUV „; — ‘99! Junyiap jo sjppq 


ydnoay) P31332IS pg — "19JEM UDP UJ pg — "ÅEp 94) [je Vat Funjug zz — '991 34) ur UONBÅLAEN 1; — “ysnoiyy sn Zuwmwei p33u9wwo) 9; — “OY SS g5ı 
pue g1 — ‘soy SS ,, — ‘wd g m61 ayy oun skep Jurmopo) ayy yey yy — “Buryouys ap & si YDIYM ‘aor ayy Ul UONUBIAEN gj — “We Or ÄBp Ixau 
0} 32! ay ur 368 cur ‘d Ly, — '91 34) JO YUNODDE UO Uday] pur Arou Juiddoys ‘BuI0d uleze ‘ur 'e 6 351 ayy ut peddoys 'w ‘we #_ “Bas pojzzi4o pue 30! 


Suryup ul gr — ‘Aep 24) [je SP13Q20] g, — *,EG JajoweEIpiuas EG) 'spnoja quaodsapuy ,, — ‘asoys ay} Auoge JuiuwooT ‘punoie s319qa01 
‘Sunred uaym “ue 01 Avp yxau 03 yLAIUsedy IV g — ‘ylAlusods) yo ‚Se , — 'ylaruıadny yo oyun sZıagası pur 331 Junjup aI] V 


"puno1s S9.12Q221 [E1I3AIS 'UABYPOF) Juiauwa| ysnf „ — ‘UABYpOy "u “Be OFF , — 'apulyy Sap2åq Juravap IV p — '>puiyp sapodg 
gr 10 | | NamN | 23909" I og 19% 1678 6eS | el M! Sh — 
r€ o (| ' NaNN | wip 1 1 tg ı Ws 6€ SEG of Nam Sv — ' 
ce lo | | q o | 6 | St og ges | ey MaN Se EL 
re | o | SG o 6g bb wl ı GES 1 or MN OG — | 
el I 1 | o Sg St gi reo pt NaMN ' OG — 
gr, | MN . o | ol |€E7 of L-¢S EL MaMN oF el | 
vo— |}; 1 | MN ; © 8 | Lv re ee LL | MaMmN OS m 
co — | I MN MN Id I sg EV I 9,95 MN 061 | 
co—- | o bz | o Sg rv So | 9LE I LS NaMN ge ol 
10 — | o MNN | ı) I | 6 | ry vo— gs Ltr MAN ! 01 69 | 
o' 1 | oO f o Sg ær o' I 965 | go JYAN OG 89 | 
go | o | | o 6 | fv Igo | 5:09 o'E Man ,S 19 
6'1 o I: IS I | fr ET 9'1 : 919 | ge | MANN : ge So | 
I'l | © 4 | 1945 9 16 | 9% EI o'£9 or AyaN . OG #9, 
Eo o ex | a nous 6 96 |1ı5 gi g%9 86 , nag oF —' 
ol — o | 22 ' q | nS | or , 6g | oF I'l Sto 1 Eg ANT oO & | 
Lo- o 2. = MSS NIS | 6 | 06 er ‘vo L'v9 gr Mas er - | 
90 — o oe = | or | %6 | gt | vr Leg | o | , ge — 
Lo — fe) | = | ol | tg | gh | Ee 8:19 | el | S ee — 
go- o | | = | or 86 Lt go , Log |Se ass 08 — | 
so— | o =, or g6 | Lb 9'0 ‘ begs . gy | qSG Le — 
go— | o es= ' ol 06 | er are) | g'°9S 19 Sq4 c — 
go-, o zx Syd | or ' 96 ov 9'0 | o'LS o'g Sqq OF —, 
60 -- , oO 2x Sqq | an OI Eg | r ri S:6S sy | Saq Li — : 
6'0 — | o | x Sq ' or 06 st 6'0 g:09 vr Sqq 8-1 
vo — eo ‘at Sqa | ny L 20 | rå | go L’eg PE SI or — ! 
go— ' o oo MS 9 ı I" o- 819 o 9 — 
O'I -- o el | iy I 88 ue | Or — | 9 2 | m eg | 
6'0 — | = | ass | | | rv gı-|Le |o ass | ls — 
Lo- o = | o 06 Gp I'l Leg | +o leg — 
60 — | oo | ISS | ny-19 5 | e6 ' SV go | E's9L ve | ass | 6b — | 
o1— o | = IE | ae jee |wo [819 (Pr | ass; 
o— o = €6 ge °ı- S19 os | S ler — 
8 a S I | 

o1— o = I | +6 6€ | gI- | &'6% eb | MAAS : oF — 
9'0 — o | | Sqg ! IS | æ 66 | er  60— + gs ee | Sq4 | ge — 
o1 — Oo LI MaMN Jg | or | LL i oF | L'1 | Gls tr 1 MaMmN | SE — |! 
Lo — o 9 | MAN qn | oI gl | ge ler | PLS Er | MAN | ce — | 
go- o © MAN qn; or gl | gv | ri | 98 be I man | Of — 
60 — o ® MaN qN oI PL | ge Gr | 0:09 ef | MAN | Se — | 
6'0 - o KOr®| Sq | qn | oı 96 | Sb | vo | Log fe | ANA | oF — | 
or- 0 oe] 251 voy et | 5 186: fee 188 [es | usa] er ci 


JaBZ3Iq [BIZAIG 9g; — 
ı — “Pesye 90] å — 
JE Joydue IV ; pue 


z 
es 
ge 
127 


9 

oS 
ve 
C1 


et 


gl 


— 


LL 


Phd g 


| 
| 


| 





br 


€1 


EI 


II 


OI 


[ND ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 


$ 








 — = = it nn ne 6. | +e ind nd. dad kind Zn zu ” 

Lo -- o IG I R 6L re 60 — 0'09 o 6 Es 

g9o—| o NN wi | » 69 | rE | wo— | grog | 61 ANN | or 

vo-| o ANN 1910 | Ee | oF | 66 | ae ig | gt ANN | 9 

"o-| o ANN 1 | 10 | #9 gå g’é fig | ve ANN | 6 

90 — o NaMN 1) | 1:0 69 6 ge 9°19 IG ANN , or 

Lio — 9 vi NAMN iy | € eg er | Sr 9'59 ee IN | WS IY 9 

go—| o NaMN nye | L 99 | SE | og Sog | gg Nam | LS —|{or —-| e ce 

90 — 0 ei NaMN nya | L cg er | ovr E65 ee MGMN | Ly — | Ly — OI 

co—!| o INN oyss | LL: Sg | ev | o1 £:65 o tr — | Le — 9 

co—| o MSA "AS | I Lo | 9E | Gr gLS o |; Lo - | Lo—- | ¢ 

So—| o Nq4 nyas | $ 6L cr | 606 L'LS o br - | Le — or 

so—-| o NIS | 9 og | Er | ee o'g$ o | Lb — | Le — 9 

go—| Oo nyo5 | 6 Sg Eb | Er GLE o Le — | Lt — på IE 

Lo—| o nj-1g | 6 eg rb | ter €'95 o Ly — | Le — OI 

So—| o nag | 6 Sg EP | Eı 6'95 o Ly — | Lo — 9 

co—| Oo Nam nass | 8 og Sv | ve | 096 o Ly — | Le — E 

E0—! o NaM n)'AS | 8 16 os | ge &'S5 o Ly — | Le — 11 

ro — o "mas | L 68 ++ | er | G-PG o Ly -- | Ly — L 

so—-| o ‘gt NaMN mS | 8 Lg E+ | 60 ees o Ly — | Lo — z og 

vro—| o hy nyas | L Sg st | og o'E5 o Ley — | Ly — or 

00 o ‘on MAN nIAS | 6 Sg er | tb ges o Le — | Ly — 9 

0'0 o | 8 LL Pr | gt ges o LS — | oF — e 

B'O — o „® MAN QN | 01 Sg o's g't 6'ES o LS — | 9¢ — 9 

eo—| o | = 01 6g | OF | te ges o LS — | 9v — g 61 

co — o oo ı OI og Sb 9's 6'E5 eı Man | LS — | 97 — OI 

go — o = or 16 gr o's EC | oe MaN | LS — | 9b — 9 

0'0 o = INN ol 88 6'> ge EG o'g ANN | LS — | 97 — 7 

E'O o = | or €6 | rs | be 6:45 o los — | — | ox 

oo Oo 6 nos | L Sg L°+ te 1:55 re) of — | Le — 9 

90 — Oo e 00 as aN OI 6L er re o'SS g'1 qs | DE — | Syv — & GI 

vo — € SQMS | ı Sams NIS | 6 el rf | ge 1:96 Gir Sams | OE — | SP — oI 

go — e SqMS Sams IS | 01-6 og Er | og ges goı MSS | Sr PL | Sb — 9 

&'0 & MS |, = OI $6 9v | go PbS Lg MSS St — | Sy — E 

or — o q Mas n9S | 6 68 GH eı oes ob Mas o EL | oF — 9 

ri- re) MAS NI IS L 16 gt 6'1 Lees oS MAS or — | €£ — € Lr 

ol — o y MAS noIG5 | € eg vr IE eS I'l Mas | oF — | £& — II 

er I MAS Mas NIS | 8 ig vr 6'1 £E'eS 8'8 MS | oF — | €& — 8 

ee o e Aas IS | Ss og es | og oes Es MS | OS — | og — på 

ge o Mas Wig | © Lo Lv 0'9 Ges &E'E Mas | OG — | oG — 8 91 

ge o ı & I) | 0 gå 9' L'g ges o oS el | oe — OI 

Ce o ' NaMN ID 1-0 £6 6% o's g'e$ 89 MNM | Of EL Ki L Sı ‘any 

el i | amp u jo dlum| > am sd om || mn 

HIS | 31089 uon>2II A. wlio 4 ‘wy I u AL p 
"VIG "ag " 12 UondIA M N + a 
jo | > PUBOM GT "wnp | 'suay | av jo | 49195 A Wand 

‘duay TE op | deg | dwaj | 19 3S | —=— | ‘Buoy | 987 H gogr 

. BIG JO ||PMG spno[) | | '55944 PULM 


— ——-— -— — a 0 u ee ee -—= 





'SNOLLVAYISSO-V3IS 


365 


SEA-OBSERVATIONS. 


1898 -1902. No.4.] 


ce ee rr ee ee — on 


‘usaBy JJJUIM 351, sno BIK yxou Juuds 34) 0) pakeıs IM 3J2YM JÆNS 32IY JO Ja[Ul UIIYJJOU 'u381 ay} uo se 3JeId owes au) JE JOYDUL 
IV oo} — 9906 sory ut Aeq e ut JoOYsuv Je cm Å 11 5, — ‘wd 11 Asp 1x3U 0} 30P 34) 0} P2100W gr — 'pueisp JET P240) ye soy E 
P3100W 11 — 351 UT UONBJLARN curd 4 PIYSIDM ye — "UOOUIIYE SÅUP JX3U 94} 0) PXÅU)IS IM 212YM JEG I21Y JO Jajuı UIIYHOU Ay) Ul JOYDUU IV g 
uO JU2M pus paydıam ‘wid’ '£8[) due) je 109508 IV , — Key dures eau 'puvjs] 181 P24I0) Yo p21oysue ‘ui -d g , — "895 auey Ut duloN 9 — 


‘O01 Ul UOHBZIABN , — "900j3d! ayy Juope 1584 4 — “‘psofjayjnoy yo, ‘wm ‘d >» , — ‘piofjayynog ut Joysue yy ; — 'Jurydjedo-snyem uo 991 au} 
or — | ANN I) | 1-0 59 ve | te— | ESS ES ANN | | oI 
6'0 | o VS es |91— | VES 9'E ANN. 9 
6:0 o og | of ge — | gss +S ANN | , 8 

6'0 INN 1) | 8-1 Lo L’e os— | 9 SS ge NaMN oI 
I'I o gl 95 ot — | 9S o | 9 
rı o EL Er | #S— I LSS iS ANN e 
rl o €g 9'E PS — | ESS b> ANN | | oI 
6'0 o SL L’e ee — | gts er ANN * | 9 
go fe) 98 GE L'1 — | oSG gl ANN | G 
6'0 ANN nJ-S | $ oL L'e Ge — | 195 ge AN | OI 
6'0 ANN n) | 8 gl 6c 6z — | FLS ee ANN | | 9 
6'0 x go SL 6'e ze — | sl orl IN | E 
6'0 ANN IS | OL 18 re Ge— | els 91 AN oI 
6'0 — | INN nJ5 | 9 69 | ge |g1—, sags Ie ANN 9 
6'0 INN nS | 8 89 | ge | gr — | S'6S Le ANN | & 

6'0 | ANN IS | or 69 | ge |g1— g6 gt ANN | or 
go | ANN nJ)-IS | or 99 Se Ge — | Log ge ANN & 

6'0 | Nad ny | S el g's ve — | 179 ee Nad | OI 
g'0 | oX Nqa na | 9 sl | 66 | g1— | 609 9% Nad : 9 
L'o | Nad nj31S | 8 rg Ove Go— | &6S Cl Nail z 

Lo— | | ox Nad GN | OI 98 GE L'1 — | gLE orl Naa OI 
g'o — | oX | NqAAN IN | 01 op | SE |g1— | LS 9'1 NIMN oE'9 
go — | NaMN GN | or Lg PE | Se— | L'SS o'r NaMN | & 
60—10 | o* Naa | qN | 01 &5 of | Se — | FHS ec as | ol 
L'o | o | o* Naa qn | or 06 GE ze — | SEG 95 INN | 9 
go—: 0 oX Naa GN | OZ 16 o't L'o— | res g'I Nqa E 

Lo—! 0 | ox INN an | 01 gl 9'E so— | rec ge Nq4 OI 
L'o o | NIMN ny | or SL PE | ro— | SES oe MAN L 

6'0 o NaMN IS | 8B 1g re | er — | LES Ge NIMN ce 

go — | 0 GN | or ¥g L'E So— | st L-e MANN OI 
90—;0 ol 18 ot 6'0 L°tS o 9 
co | © x @ or 68 Ep S‘o o°Ss or! qs & 

go— | 0 o* or 88 et 9'0 PES ov! AS ol 
gio — | 0 oX GN | 01 L6 et | go— | rs o 9 
L'o | o x @ GN | 01 +6 Sb | gro LEG o e 

90 — | 0 x GN | or 68 er | Co oes o OI 
S‘o o * OI +6 tt &'0 ges o 9 
S‘o o x SqmMS an | or 06 Gy 6'0 185 oO’! SaMS e 

9'0 o *k MSS QN | ov 96 bh so — Ses €'1 MSS or 
go o sk or €6 et ro — o' EG o 9 

ee-|2 | MSs] SERIE 18 | 28 1282-1252 | 27 Mss a 


0} 


uy 


Le 


oe 


ce 


ve 


[2ND ARC. EXP. FRAM 


ree m vr 


METEOROLOGY. 


H. MOHN. 


ei | | | NIMN | AN 

a | , ı) 1 
er - | | | Kan | noas 6 
€'1 | Nqig | NIIS 6 
1 ANN qN oi 
ti! | NaMN IN or 
fr — | NaMN IN or 
er — | NaMN | 199, 6 
er NQMN IS , 01 
Bin | | NaMN NIS 8 
&'1 — | NAMN NIS 8 
E'1 — | Nam ny ,9 
er — Oo 
o1— | | Oo 
01 — | | o 
II N oO 
er — | o 
vr — MASM |: ip € 
Pr — Oo 
ber — | o 
Gr — o 
er i Oo 
br -- o 
eı — | o 
€'1 — | , © 
oI — | Oo 
o1— | o 
zı — | 0 
ber — ! o 
ber — | | | o 
rr — ANN | 17) | 1-0 
o1— o 
IT — | ANN | 19), 1: 
Ir — o 
er — | | ANN | re) | I- 
er — Oo 
er — | ANN Ss |1 
&'1 — | ANN | I) | 10 
ri o 
1'1 — o 
er — re) 
rı — I | o 
| anil | | 
JANS | 33835 | vomsdaug og | ‘wy 
ve asypeam| A | | 
duo] BaG JO [jamg spno[py 

















99 er 
ıL Ve: 
ER 68 

| 99 | on | 
EL fo 
ol ez 

| 6L Se | 
cl se_ 
65 | vg | 
ol | Eg | 
PL | Eg | 
co | 
IL er | 
ol | go. 
89 ' TE | 
6L fr ' 

| gl tz 

| 69 | o | 
89 , og 

| gf i gu 

9 Fe | 

| $9 | Gz 

1 gf o'z 

ı EG | Lr 

i FL | z's 

| LL | Eg 

| iL Ce 

' OL c 

' ıl C'S 
LL Ez 
99 | ov 
99 ET 

| ıL | Le 

| Lo | ee 

| Lo | Ez 

HL oz 

| el 9% 
£9 , gz 
99 Lz | 

| 19 tz 
oL | cz | 
IL te 


wong suo, 
TY | ‘dea | 








t | 009 
Fy — 965 
ge — 0:65 
or — ros 
tr - 8:66 
tt -- eg 
gr — ' 14 
etr— , OLE 
rE — t'LG 
et — gS 
of — | 6LS 
eco —  LLE 
6 —  6'9S 
ot — | L'gg 
Fo — | Egs 
19 — , v6¢ 
zo — | €'09 
to — I 1'19 
ec — | grog 
1f — | 019 
giz — | Sog 
ee — 019 
ce — tig 
gt — | 6°09 
2c — | 6°19 
gS — | 0% 
g'E — | as Xe) 
et— , Eto 
o's -- &'S9 
GG — L:tg 
1g — €'to 
ct— oto 
te — : 1769 
ol — €'29 
g'E — | 919 
gs — 0'09 
get — ¢-6¢ 
€-1 — g Ls 
9'1 — | €9S 
og — | gS 
of — | 6cs 
r't — | g' EL 

5 wu 
Ay Jo |"a3T-035 
dus] | “19 1S 

| *SS314 


'SNOILVAU3S90-V3S 


| 








er Nua AAN 
mr 6 ANWAAN 
of | Nyd 
on Nail 
L'e ANN 
Fri ANN 
SE NaMN 
DE NYQMN 
IG NaMN 
ez NaMXx 
6'E NaMN 
re M4MN 
vr NqaMN 

oO 

oO 
ge NYAN 
at | Nqd 

Oo 
vr Nqa 
er ANN 
Iz Naa 
br | Nad 
gå Xqa 
gr | as 
SE | Syd 
L-z ASS 
ra ae ANN 
or ANN 
EE ANN 
o'E ANN 
Or! ANN 
zz | ANN 
o1 | ANN 
orl ANN 
or ANN 
orl | ANN 
ge ANN 
SE ANN 
SE | GUNN 
st | ANN 
ee | ANN 

| 
‘s‘d-w  onup 
‘TPA uond2.I1g 
PU! M 


| 
> 


| 


ENG 351Y 


Ji 


Te 


ı dag 





367 


SEA-OBSERVATIONS. 


1898—1902. No.4.] 


U3YOJQ SI 2JBWJINS vas JO JINJBJJdWa) 3Y) BuLinsvow 107 € ‘on 


eg'I— 


rı — 


rr — 
rı — 
Gr — 
€'7 — 


er — 
z’ı — 


oO 


ee ee ee 


ev 


ID 


JA[YIDMY 19J9UI0UIIY) 3YY g 


Ö 


o 9a MAN 9099 NN 0980020220090 0090 


oO 
m= 


— — _ — — 


al 
EL 
EL 
cL 


ol 
o'l 
oO’! 
E'I 
€'r 
G1 
or 
err 
I'l 


o'er 
6' tr 
|o'E1 
g'EI 
| t’gı 
| Z'01 
26 
oer 





BAO M+ OM 
ThTOO Mr eM 


“JLIp-Mous 


o' 
€ 


0000000nx=«nm= 


N 
SG) 


2s 


NIM | 
NM 


NQM 

NQM | 
NaM 
NyA\ 
NqM 


NaM | 


IN 
ANN 


ANN | 


NaMN © 
NYMN 


NaMN | 


ANN 
NIQMN 
NQMN 

ANN 

ANN 

ANN 

ANN 

ANN 

ANN 


ANN ' 


Man 
SaMS 
SMS 
SqMS 
SqaMS 
SqMS 
SqMmMS 
SMS 
Sys 

NY 
XqQa 
Nal 
MSAA 
AASM 


MSN 
DASA i 


pt 


NYORADOANAVONDVDONVDONVAVONV 


ao 0 


*9sn Ul use) '0'0 "1109 ‘SI “ON JA[YIUM 
£a83H z — Jnoqaey ayy ur aor-yiup yreduior , 


Cr 


i 


Er 


Gi 


I | 


Ol 


[2ND ARC. EXP. FRAM 


H. MOHN. METEOROLOGY. 


368 


Nau 

ANN 

Nqa 

oX Nq4 
o* 
o* 

NAMN 

NaMN | 


JOYIEI M 





spno[) 





„ol | el gr |76 — | gts 
sor | BL | gr |L6 —| res 
og | ol vr |eor—, LıS 
x) to eı tor —! SoS 
o gs er |86 — ger | 
o 59 €1 ;S6 — | gg . 
I IL Er [Grr — | L'6t 
Oo tg br jotr — I L6f | 
Oo ol Fr |&o1— PIE | 
oI IL Gr |00r — 1 Ee 
OI gl L'1 |96 —, ges 
zOI gl L'1 |e6 —| es 
oI gl gir |06 — | Oss 
oO! gl gı ise —| ess 
6 89 Er |err1—] 895 
og ol gı |S'8 — | 895 








‘suay | any JO |'A9T-eas 
‘dea | dwoy | IQ 4S 





"SNOLLVAYUISYGO-VIS 


In 
me es 


9 
& 61 
OI 
9 
| 8 
| oF 
9 
e gı 
oI 
9 
5 
oI 
E 
& Lı 
ol 
9 
z 
OI 
9 
E 91 
OI 
9 
VEIS BIW & | Sı ‘dag 
| 





s dw anıy 


PA 








uon»3.1J 

















69 


e 
@ 


SEA-OBSERVATIONS. 


1898—1902. No. 4] 








‘yySiupiw pur ‘ud # ‘uoou way 'ıalejd 34) 1940 of] y — “910813 











ay} 1940 Soq pr — "udARYuSjUIM YI ur UBÅV z — 'puejsp Wig PIojpagg JO YINOS pasoyouB "LI 'e OF OI usaeyısyum I) Yel weig “we OGG | 
sep «G € Ege | Oo | WIA | 
| | | 1519 * ol lg €f 6% : | | 
| | I asi oot 18 96 6 gOS | vi | MN | | 2 | 
| | ID, I 89 ' of 89 g'65 a M | | 
| | | mas 6 , og . 6S 69 Seg | we | MN WOON | 
| | Ss! 15-19 6 Sg oS '6z 1'09 oO | or 
| | | IG or 1 EL oth ge | SOS o | PIE 
| | | IS ol €g gt | ze 9'65 | o | | 8 | 
' Q qn | or €6 ES 1 of 6gf 1 0 | | 
| .@ aN or Lg gr Cz 1°gS | zZ MN | UOON 
Qe. qN or. €6 es of | 699 |‘ Gr , AN | 8 
° ; .. + 'E €-c¢ o r | 6% 
| 950, | | GE 
e | an ' or - Sg gr og | 1SS o PI 
eo. | nu OG OE ee 2 | | g | 
*x Q AN ol 0 OG Ea | 629 Ä 8 ı ER UOON | 
xe , | qn or 1 #6 io os | " N 35 | MOON 
! OG KG. | AN or oor * EE 61 | 2g G-1 MSS | 6 i 
| S 5 or 86 GE gr | oe | sg MSS 8 
' N NDS OI zg er 61 t 6t | gl S | IPIN 
~ ° . “ac “L g 
| | | | aN or tg ov | re 0'05 | o S | B | 
AN or 1 #8 9 | va gor ot > | uoon 
M | nj-1S OI Sg oc gt Ezs 1 gt MSS | N 
| N NIS 01 Lg gr os CEs | re S | 8 Le 
ee eee TE EEE GE m 
PR ) qn or 06 gt L'1 ges CE MS PIN 
| an | 9 ig Lt ge ge re MSS 8 
| f nas Or 6L C+ | 6'z girs | ve MSS howe 
UJ-IS or , 06 GC | ı + ors oz MSS Ni 
' | nJ 15 or | 6L vr Le CoS , tz AN | 6 ar 
IS or Lg Gch | Sr | C6 | ær AN I gz 
NJ-S . „01 16 es | TE E:6t oc NI BUN 
| | NIS Oo! | 6L ec | OF | ¥-0S ge "IN | | 8 
| wt 2 | OL ec 1 gS go | 81 MN | 
| 1519 ot: 9L cs L'9 gris | 16 MNN is ont UOON 
Ka el ice. Keim Poe 
I5 or 9 o g° zZ | . e C 
l IS OI 19 ıt or | Ss oz! IN og | 1 IPIN 
ole u ae u Kan | 
' Cc. . «EG z' 1 
| Sor 6, ee Lous ay eS ohh eS gl) g to Auf 
tox @ | AN = | | | | 
1207 = "27 — —- m —_ = fu = m 70 m” 
; | any sd. ww 3 wu sd ur: omy | | | eg 
JANS | yes uorpald | u1IO 4 wy | MN N 1 1 i 
“89S ı ad ‘sarees! PA YORI | | | 
jo JIAYJEIAN | : | ung sus] ' any jo | 4g ag |-— Le -9uo] ve] 7 | o6gı 
me en toy | dey duo ' 5! | 
duo] VIG 10 [PMS | spnop) | PU A, | *SS894q] | PULA, | | | | 


— - — —— — - —— 








ome i, Sm Bo £ ne PRE, 











24 


[2nD ARC. EXP. FRAM 


H. MOHN. 


370 


METEOROLOGY. 











BIG 4O [IMS 


Lu 


MS 


> 


NNNNNNNMNAW 





IN 


IS 
IS 
IS 
NIS 
NJS 
ST) 
IS) 
SID 


AD ISIS ID 


IS 
nJ-5 
ISD 
nS 
nj-4S 
NIS 
ADS 
NJS 
ISD 
nJ-15 
NOIS 
nos 
NIS 
NJ-S 
nIIS 
SID 
NnI-IS 
NDS 
nS 
NIS 
IS 








| 
i 


va | per wr ymw | vee 
or , 96 ort | yo | S‘el 
oO! | +6 | gr fi | gel | 
i} ' +6 gt (Fa ' gel | 
or , €0 Lt tir | nt | 
6 | 68 sr C1 Sue 
9 , §8 | vit 9'0 6:69 | 
of | 88 | of ı 61 | 869 | 
ce | 88 Sr | te | 6°89 | 
„er | Lg gt og 6g9 I 
o | $9 GE be | 0:69 | 
og | 06 6'£ | 60 — | S'gg | 
os 06 vy | ro— | 6L9 | 
L | tg oS | C+ | r9 | 
08 +L Ly ' SP 899 | 
of | EL Sp 164 | 699 | 
og ot GH | HE | 0'99 
of LL tt | gre | Sg | 
r Lg ry 6'E Leg | 
o@ 69 | EV rs otg | 
of +L ss o'L | gto | 
6 tg r$ 6'E | €'59 | 
8 Lg gt , Se 89 . 
ot g6 gt | zo | Eg 
L 56 | Lt |eı tig 
6 SL by GE | Erg | 
JE gl | tt 5 tro 
08 LL g't er 6tg 
OI cg Lt Eze €' to 
oer .| 96 re g'I | C'€9 | 
L ' ig 1 Lt ze | 119 | 
¢ | gl | &S zs g6s 
r ol | EC eL | 6'gS 
+ IL , gt ı0S L-gS 
z 59 os gl | g'LS 
z gr ot 88 196 
98 or , LE oL 99° 
09 19 | er L'S , ESS 
of LS | Er | og | EEE | 
of | sg 1° Et | 
ot gl L'E | Lg goo 
SY | gl les ‘+s | L'LEL 
ee ee —I__ 
| Id | uu ' 9 | wa 
‘wy ' f | 
| ; : *A97]-83G5 
—-. i "UNH | ‘suey ary JO an) 48 
| Pa ı 'deA dway | ‘804g 


"SNOILVAU3S90"V3S 


uer | MSN 
i 'E1 
vey | 
rg MSS 
glı S 
6'g MS 
9'g S 
ET MN 
o | 
ro) I 
gi N 
62 aS 
Oo I 
Lı | MSS 
go MS 
fo MS 
or MS 
er | AN 
SE 1 ASS 
6s | S 
el S 
b+ | MSS 
oS 5 MSS 
9'11 MSS 
pt; M 
EG MS 
o'g MSS 
EG MS 
L'9 | S 
1°? S 
z"g S 
Sir | S 
Cor S 
: Ser | S 
6'g S 
gg | S 
ge AASS 
1 MSS 
or S 
Be MA 
Oo 
oO 
s dw amy, 
‘PA uond3.I1J 
PULM 


| 
| 
| 
| os EL 
| 
| 


tL 
PL 
FL 


HL 

tL 
SE HL 
LS FL 


| 
| PL 


MN 
-Zuo] 


) m. 
B 
' v 
or 6L UVUN 
| 8 
| | 4 
OL] “apt 
| es gL | 8 
| es gl t 
| | UOON 
, && gl 8 
| OF gl | o&r 
os gl | IPA 
Ly gl | og g 
ov Bl | rt 
UOON 
| 6 
| + 
| PK 
| | 8 
| t 
| UOON 
| 
| + 
| | “IPT 
8 
' | + 
| | UOON 
| 8 
| t 
| | “PUA 
| 8 
+ 
I 
| 6 
EG 
' | PIN 
| | 8 
ad 
| UOON 
98 
r 


WINS 30 





I any 





SEA-OBSERVATIONS. 371 


nn rn U en 


1898—1902. No. 4.] 


c . D i 
‘me & ‘Yr 34) OJUN 301 34) 0) Patoow [NS BuIA] Apsow “Ypım wog 31 34) 03 pesoow UudY) Pur Mou ‘yded ay ul 








" ‘Zuiod 11 Jday ı9em uado ut IS pa4a321s5 "we 9 “ISB g — “Buloy , 
3 ou WO] 'S 0} 300J231 34) Juory 'puim 34) Jsurede Furysom Å[Mo]S i | : a 
- spa 291 ao seg £ as Profpaxino,f 0} oem uado up urseg auvy oyur ad! ay) JO no paddug ; — "uareyuszum ag Ya, WeIg "ud OEL , 
r | it 1338 $-6S oS S rt SI 
| Eye > | AN | 01 | 56 | 1s gil r6f o oz EL | oz gl pi 
= | ! EG OL 65 og då 8 
ree me IRB EE KE 
> | | aN | 06 + go C-gS los N OE EL ' og gl i uoon ! 
x QN ' go! 8 | an Er | L'Q6 I og N | | | Bg: 
' 29 | qN kom | 9° ja 90 6-06 an N | F i ey 
| £0 | N aN : or | 56 ' Lt "go legs lo, N of EL | Se gl PA | 
i see HS lee 1 6 
NJ 15 Ol | 26 gf &'I 2:09 | | MNN | tL | < L | uoon | 
ie fee | Cas] [se at) u 
IS n9915 1 6 i ET I . | . | t ' Er 
SI elg [3 EE VER ee eet 
| IS + +6 Sp | So | &29 få | MSS | | 8 | a 
| | NJO'AYS (9 | 68 , OF 91 929 be GS] + 
| | | sy 04. | SF Gt leg Lei .99 ANN | | _ 
| | | mlt 6 pes 69 ILLE gu | N ir 
| 159 :,8 is, 8 | 6-16 8'8 | 100 tr 
| I agg | GL PS fr | tg 6'+S 06 N | WOON | 
| | o | it . Ge '€9 09 , L9 | IN of el | os gl i PIX 
| o | 9 gr 88 | 619 ES. ANN | 8 
| o | 6g I gr | ol i z't9 ot N | 
| . | © 16 | ot ,| fr 2'909 o | EL of gl | UOON 
| SL) | * 16 re ee |0%9 | $a 
NIS 198 26 ot o'r 6'99 Ler INN EL | ot gL Oo 
wy | CL ' 16 Gr ‚Er | 999 | o EL ' oS gl IPIK 
NIS | or | £6 tC ge | 899 o < | 8 
NIS | or | tg a's , ot | L'99 o | S1 EL ef gå 
SID | 9 Lg 6+ re | 2'99 gt | N, EL | o 6L | uoon 
nJ«AG | or 6g | gt me | 99 gi | N 8 ; 
nNJAS | 6 6g | oF jor (899 gı1 N GE 
1 | 6 6 rej; gt | t99 fz MN | of 2 g 6L | IPH | 
AN | 8 | | 
mas 1 6 , 16 | gt 61 L'99 | gt MN 8 | 
nj715 , 6 | +6 Lt | o1 | elg | wt MN Es | ce öl. | 
nJ-15 | OI 96 | gr TI 8lo | o'1 N | 08 z Se | UOON | 
nj-3S or | gl rt | Le | 6LQg | ° | | 8 | 
IG | 6 Lg | et | L'o | L'89 8; | MSS | | apne 8 
MSS | qn, ot 146 | EF | oo | 20 et MSS | JP 
mss ale pm kr re Cool 180 | MS] 118 
MSS IN, 01 #6 | St , 90 Sol | Sor MSS | | 
- : | > 6 st o | Sol Gti MSS | OE el Se 6L | uoonN , 
on MSS an | © | | | 9 vel | | 2 
” | IS «ZO! vo Fr | 90 ' oe | goı MSS | 8 p 
en | MSS | 6 | €£$ zo ı el Lıı | MSS | 


[ÅND ARC. EXP. FRAM 


H. MOHN. METEOROLOGY. 


372 


'JING 


-B3S 


Jo 


dway 





t 
' 


2381S 


| 


| 


BIS 10 [[PMG 





UOTIIIAG | 


| why 

| 190 

0 | | 199 
| HAS 

WK) 

| | 369 
| ast) 

| GID 

\ WD 
| NI IS 
| NYAS 


| IS 
| ISD 
| 


TATT 


ISD 

35-1) 

IS1D 

IS VID 

| NIS 
NIS 
ny)-15 
IS 

IS 

IS 

IS 

qN 
NYAS 
nNOS 


E 
a 


Win dh 


qN 
qN 
qN 
aN 
dN 
qN 
qN 
aN 
aN 


IN 
| 


KR 00 Å 
30 00000000 5 


qN 
NIS 


| sphop) 


°° | to 1 wy gr ) 
tt 1 60 1 6=$ Le 
oot | 76. ET go ' 
of | 96 | Lt yo | 
oo od ! 6% pi 
09 | 68 | Gr Ge 
or | 56 | et so 
08 96 | Gr €0 
of | +6 zt ito , 
8 96 | Er  ro— 
L 96 i gt to 
or | +6 | Sr 'go 
or | 46 | Lt lær | 
of | 56 | Ef 1680 | 
08 6L ge vis | 
Å | r6 | gr 60 
or | #6 gt «go 
° | 
$ 16 1 of 98 
9 | 06 ' eS LE ' 
| 01 | $6 | of 61 | 
L , 16 gt gi 
ol 86 ot zo I 
o1 96 . got To | 
ol z6 gt at 
OI €6 6F gi | 
OT 96 tr | Zo -- | 
oO! 96 gt I to 
8 #6 | OF gı 
8 z6 gb | Or 
6 86 gt o1 
„O1 001 gt So | 
o! go i L+r 190 | 
zo1 96 | ob to 
or 96 ss og ' 
or | +6 r © i 
or 


ol 86 gr Fo 

,01 g6 | Le Lo 

Ol 96 | gt vi 

6 96 os L'1 

or +6 ES Le 

Oo! | +6 | 1S | re ' 

et OL | 
‘ad wut), 

“uly | ' 


wng | 'suo[ aly jo | 
'PY | "deg dwayL 


"SNOILVAU3S90"V3S 


tu ul 


ADS 


"SSa1 gq 


gr | N 
| er | NaN 
‚Le | YNN 
ı 9 | 
' © | N 
ur ANN 

e's MN 

vr ANN 

ge AN 
| 2 ANN 
Oo 
Oo 
| 9 
| o 
| oO 
| o'! S 
ge | MSS 
| L'E S 
| 0 | S 

Se MSS 

ee MS 
EG] 

ov! | S 

Oo 
| o 
| ct N 
| oO 

oO 

gz MS 

LE MSM 

et | MNN 
| 99 =; ASS 

Er 1 498 
| o | 

Oo 

o 
| of | MS 
re ME 

Oo 

16 SqMS 
| EE S 
| OF S 
| E'g G 
| 





sd w andy 


2-05 | IPA | Homan 


puma 





of EL 
of EL 
ot EL 
ot EL 
ot EL 
ot EL 
ot EL 
ot EL 
ot EL 
or JEL 
M 
"3u07] 


| oe LL 
| | 
te LL 

| 
| 
ge LL | 
I 
| | 
| | 
| l 
. 
ev tl | 
| 
| 
| 
ee 
I 
EY 
| 
le gt 
| 
or gå 
| 57 088 
| 
Ä N 
ey 


UDUN 
B 
t 

PIN 
8 
f 


UOON 
8 
t 

PIN 
8 
+ 

uooN 


8 
+ 
IPIN 
8 
fr 
UOON 
8 
t 
PUK 
8 
+ 
UOON 
8 
+ 


PHA 
rt 


UOON 


8 
t 


IPA 


GE 


IG 


OG 


g! 


GI 


Sr «8ny 


Av] 


g6g 





3/3 


SEA-OBSERVATIONS. 


1898 — 1902. No. 4.] 


cee ee i — 


"331 343 Ul 1584 zz — Poly weig ayy no ‘we 'e ofs 1; — ‘UO 199118) pug Mou won fyl ‘oy 1919W0J89 9g — "JOYDUE IY 4, — "PUUIS] 3U0) 
apisul paddoip 313m sioyoue ayy 23J2YM ‘psofy umıy 34) OUI 'WBIJS PUB Pes Io} 3JOYS I3Y] OJ Palaaj}s ‘UI ‘BOI ‘puNoG sauof ul spnds pur 504 2, 


— ‘nedal Japun J9J9W0UW3UE sy] 'UINOIG J9J9WOWIIY) 4940 SU] », — 49P4O JO mo JJJ9WOWaUF 3IYJ “BuNvVaq ‘pula ayy Aq Zuges 'w wg 
ess usdo 'w 'w L gy — ‘peaye aor asojo ‘wed 11 ¢, — ‘passand „FI ‘N andj ur purysy sued payysis ‘mw ‘dg y, — Iydısur purl 'W 'E OI eg 
— ‘Suro 24) 0) Jurmo prat aq Jouuey 19J3W048Q 3YUJ zj — 'passand ‘yo saju of ‘AA Vi MNM ang} ul yYDOY 3U0) ajqnog payydis ‘ud $ ,, - 
‚uorpaap Ajiayjnos ur urede Zuiod 'w e 6 = ‘ao! U9XOAqun ‘3503 OJ paroow "w ‘EB ÅL 41 — 'punole 391 paiayeG ,g — ‘99! ay} Ul pajeaq pur sles 
apeu ‘wd gg — 'Suryoyed 10) poddoys 'w 'e or , — 901! YyouTS ug 'w EZ g — ‘aot youdwiod ysou ayy Jo no 'pım IV , — ‘paads Juka 


je SpJmyjnos Zumuun: sea WEIS oy} usyAa ‘ep 34) ynoySnoiyy Ns Avy pue peddoyg "wea.js A|43Y]NOS PUB 351 JS0J> ur spieAyjsea "ur BE OE I , 
— 'ss31301d 37931] Ing 'SjEAJ3JUI! Je Sulo 'spıiemyjnos Äjuons ues ey} 'weans oy} JSUIBJE IJUBAPE Ajpiey PIP yng ‘sjeAısjur jjews je ‘N Fuiod 
II day p — ‘youd 3S0[D oyuı awe) IM usym "w 'd 6 03 95! ÅuuayIL[s 3.10W [NS Ul SPIEMYLOU Zuryioa ay} UOOS Pauswwossy "paddoys usya 
“urd o€°€ 0) *N u2yj ‘sinoy om] Ul | ‘We IT WOIJ z — [NS Sud] Apsour uoou12JJe UD UOOU SPJEMO) 32! Furuayor|s ur Zulod uoaıaym ‘youd 
Jurmaads ay} 0) Jurmo sınoy om [HS Av] pur ure3e uoos poddojs 1nq 'spJrmjskd 'W 'B Q 'YjJOU ur Sour[ adıej 03 dn Aem Zumpuy 10; ANY WOM 








= | I | .01 | Lg vr ' ro | vos | a | | 8 | 
= | ol 6 at zo — Eg SI | MN | 

ls =| o fg L't L’z | gs by | A | of 1g | zı gl | uoon 

| =! | ID 28 56 ot vi gsS | o | | | | 8 

15 = | IS) of 96 | tr 'zo— | HEG | EL MAN | SI 1g | 87 ot | G 
| | NYAS or , tg | gS as gts L-¢ | | 0 1g os ol IPA | 
| NIS | 8 gå ge 16 | oss | gt S | | 8 | 

N-3G 6 | tg | wt | of | 866 co MSS | | og t 

| nz S NO'YS I or 99 | ot 6s L-$¢ | 6'L | ISS | o 1g, 08 9l | uoon 

MS NDS | or ; Lg 89 ,E9 | ng LL ASS | 8 

| MS IS ol co ot ı gt 98° | ro | S | + 
| | no18. „6 LS LE og 1 6S zc SS | | 8 
| "NJAIS ; OF og | of tr gg | Lg | ASS | | 

nS | or , LS ot Sh 6&SLS , 6L ASS , 0 Ig 08 9L | uooN 

NY3S or | 65 | LE pt gils | b+ ASS lo 18 | og gL | 8 
o 0 NAS 76 gs | ge los 695 | FE MN | 8 
o et NIS : 201 og 1 St tz L'9S | ge Ags og 18 ' gt 9L | uoon | 

NIS | 001 sg ab L'1 1 Lg | €°6 MSS | 8 
© IS | 56 06 or go— | gS Sgr | MS | 12 | 
€ aN 8 26 | &b wo | vhs MS og or gl I gPp ı 
"I: , 8, Lg , it | to | GRI | MASS | | ot'g 
e nis, 8 | 9'0 EE MAS Fo 
€E LY qN 01 | ws gis gs ASS | ' I | 
91 qn; o1 56 Er oo, rQr | G g ! 

& Mas an | _6 | 96 | Lt go Err) Mas, i + 
GI iS | %6 i 56 Gt , 60 | Ger Mas og 5 of AP ! 
5-1 ri g mas | 9 ; Lg | gr | Ou | $6 S | o& 1g | gS SL g | 
4 M NAS | 8 | £6 | os EG | | 1’8 Aqs | OG 6L | SE SL | rt | 
E NIS or | 56 to | Se | OG Sams | &S LL | Le SL | uoon | 
5 ci 59 aN| or 26 | gS 68 | re 154 | og LL | SE SL | B 
© z1 9o@ IN | Or | g6 | gs |e | | tz ASF I Sv LL | ob SL 12 | 
E 11 = or | og | 9'E JgAN | o gl | of SL | PINK | 

ce wip | ee €6 | SG | St fog 1 Gt Nain | OE 8L ı 9 OL ¥ 

og BY ol 06 Lt g 1 €'19 | 92 N | of ol Ä SE ol 8 
o 6 N IS | € | 16 | os | Sr #19 ov “INN | OG SL | OS gL to 
u IG 8 : eg tt ve l peg 1 el “INN | og FL | Sı LL | "PI | 


63 


Le 


95 


ve 


te 


[2ND ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 


ans 


mo 


dur! — 


31815 | vomang 
4194Y189M 


[0] 
OK HHH 


e 


BIS 10 [[aMsG 


i ne ee ea or — 








I YEN 
| "238 
NIS 
NAS 

qN 

AN 

qN 

qN 

AN 

AN 

AN 

IN 

qN 

NIS 
NIS 

qN 

qN 


ISD 
qN 
qN 
qN 
AN 
aN 
qN 


| 
qN 
qN 
AN 
AN 


qN 


IN 
AN 
qn 


AN 


qN 


aN 





8 ' ot | 96% ri | gst 
o1 | 69 OF ge est 
or og | Lt gå | Shr 
01 | Lo | 6E SE | ger 
oI ol | GE Ge | giv 
or | 99 LE 106 but 
or | & | LE ve | ont 
or | zl gt vr | 9 bb 
or | +6 | er '10— 6'9F 
01 | c6 | It 90 — | 16% 
or | 86 er 'Co— | Los 
o1 06 | ge lær— | 136 
oı | ag rb |e | ges 
oO! | 6 | €-b |00 | gts 
or |! Lg po go | 6'YS 
or | Sg | rt 90 ı 6:66 
OI | 96 | tt to — | o'9S 
or ' 06 gt E1— | OFS 
OI v6 er 00 | ® <s 
„6 | 06 | +:t go I 298 
01 6g | St €ı LS 
or | sg | rt &I | owes 
ol 68 tt ol t'g$ 
or ; 06 Ltr :g1 | gg 
OI Sg L'v lz _ gs 
OI €6 gr | gil ' glS 
oO} t6 gt SI PLG 
ol 06 gr |L'1 | &LS 
OI 96 6b | SI 895 
01 96 L+ los | 6°SS 
zoI 86 St | 10 P:SG 
OI 96 9+ |to | ı +8 
ol 16 Ly | Lr | ‘tS 
or | €6 gr | L’ı i VES 
or | Lg 6-t Lz gi ts 
„ol +6 Gp | t'o L'95 
OI 6 tt 180 8'585 
OI z6 firt (to €°9S 
ol 88 ot |g 19S 
o1 , 06 tt | gro E'96 
or : %6 c+ |So | css 
or | +6 zs 197 gSs 
or | t6 or | L'o | E'SSL 
m 2 0 = 
| ‘od | ww | > ww 
‘uly 
| "ung | “suay | any JO ma ag 
| yoy | ‘dea | ‘duayp 9° 
coup 


"SNOILVAU3S90-V3S 


Oo ı 
bit MSM 
0'9 ASS 
oL ASS 
tg MSS 
ot MSS 
ov! S 
Lt Q 
Oo 
Oo 
oO 
Oo 
Oo 
oO 
LE MS 
oO 
Oo 
gt Nam 
Sc MN 
oO 
ab MN 
18 MN 
Oo 
oe as 
OG AS 
| 
Oo 
S'1 ASA 
Gı N 
oO 
Lal MSM 
us S 
oO 
Ly AN 
oO 
91 AN 
Oo 
&'I MN 
6'1 MNM 
or NaMN 
Sy MAN 
Oo 
ge ANN 
's'd'w)  9n1p 
‘PA UOTPIIUG 
pu 


ee 


a ee ee rn mn 


PUN 
8 
1 


| 
UVON | 
8 
> G 
PN 
8 
| 
| 
| 


oft 
UOON 


pıofjauaegy g 
+ g | 68 OL 8 


tg 


of ol 


$ I 'ydas 


+ IE 


3 
= 








375 


SEA-OBSERVATIONS. 


1898-1902. No. 4.] 


way} u22M9qQ put sjjenbs ay} Juinp paansvaw !Ajpenbs puta 


_ M puodas ıno ‘pıoljauaeyy ur "wu 'd oE°L ye ‘posoyoue am aloym 'pJofj e ur duio3 11 yday 11 — our J[NS PIUDIYDEJS eu) 
toed” dyn y3nonp sea e ZuIyIOM 7 day Dur urese Zuro2 "we OL 41 — 307} asuvp jo yunoaye UO ddojs 07 paåyqo Inq ‘aa! YIVUIS u SpJLMISED 
any & wu VES å — seg > _ ‘ssa1Z01d on ‘piofy e ut J9jeM uado spıemoy sinoy & JNOQV , — "YDUd ay Ul Jseg o wssauBord am purl Spent 
457 Zuon) „ — IE] „ — “Hed ayy JO apa 24) Zuoe spıemjsesygnos Juloy , — 'p3Joow “wi ‘d OG '9 ; — “Zulod paauawwode1 “WwW i 

I ’ rı . . — *LE | Le | MS M g 
x qn 01 99 | 0% 1'$ | 5 | MS; 
| | | x | | IS or PL ie | og — ! Lr*gs | ge | MS | , r me: 
x! aN | o1 | ol re LS — | 009 i Oo | PIN 
| ox | | IN | e! | 6L 978 Ir — €'19 | o | | 8 
. . C- 
| oX | qN | oe! | 6L | L'e | ıt — | „19 o | | roen 
| qN ' or og gz LE— Fig 1 o | | N 
ok | an ! or | FL | tz lLr— | 019 | Le M 8 oy 
| x qN or , IL | re , tS — | €09 , 0 | | 
| ? | | oz €S— ı LS o PUN 
IS, oI 89 | ] | | 
IG | „ol Lo oz ‚9 — | G 65 o | 8 | 
' I 38 | of gl Le ge— | 065 | o | 
IS) c8 | LL | Sa Ist — | o'gS o | Woon | 
| oX | an 6 zg Se os — ee o | 8 ) u 
ox | me | en a rae | 0 | spy | 
| = | an | or | él ce log. | 695 66 M | I ge 
| oF qn i “on | ol Er 'ot— | gls | ove M | r | 
? QN ! zoI ot te |rt— 9'95 S-z M YOON 
| oX Nj @ | 2 Å 
| ' IS | 6 ol ce gf — g'S$ I's AN 
c+ FS " I $ I I 
| x | AN ,01 | ol | Ez [sr — IG ANA | | 
| "x qn | or ol Sø ‘'se.- 925 92 G IPIN | 
| N qu. or | et | Eg |94— | Si 6c M 38 
| x qN | or cL Ge 10 — > s'6t re) | 
| ”x qn | or | PL rE wi1— , olf o'z AM UOON 
ST Nor be | ge pr | gor | 9 gl 
; € SL 6z |1e— | 198 | Oo 
| Ste | "IDI | 
| 1549 | 8 ol | we a1r— | E99 o IPI | 
* | | . C | 8 
nyas | € £9 be |r1— Et <-1 Ä N 8 | 
np: ¥ 99 bE OU ; LH | p2 . uooy | 
IS 8 18 or orl 1°gt | I S i 
nj71S | 9 19 re |S'1 E'6t | ore aN 8 | p 
M ADIs L gl L'E | 90 E-6r or MS AP 
| "AS | 9 86 | gt 1,60 6'6t ol as ! | 
| aN OI 06 Et | So o6t , et M 8 | 
| x GN oI 96 9 . 90 | LLY | _® ' 
x® IN | oı gl | ov |SE L'LV | Gr S uooN | 
° nous | or | 69 | eb ire | Lb or AN 8 | 
| ID}; £ | 18 ot re GLb | re MN | 8 
OI LS ge EV gl , 6L 751 PIN | 
9 @ AN | 9 | pet Geert 7 3 
zt na | or | eg | &€ lee gr © k a 
NIS Ss es ee | EV | rer | 89 ASS UOON | 
VIG 6 es EE lot | gr | 83 ISS | 
NIS | 8 Ass 
IS 1 | lg se RI elt 2:6 ASS OFF OL 
| ' | nS L | 89 se JEG | ı LP I o 


[ND ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 


FNS | 3185 | vomaug 


BIS JO [IMS 


1ayeaM Il 
BE 





MN. 


ANG 


anıL 


"IQ 





ı) 
ı) 
UN 
IS 
IS 
iS 
1) 


IS 1) 
Wl) 
1) 
NJS 
IN 
ROIS 
NIS 
NIS 
NOS 
NI'IS 
"n3-18 
IS 

aN 
qN 
NI-IS 
AN 

IS 

AN 
aN 
aN 
qN 
AN 

IG 
NIS 
AN 
an 
qN 
aN 
aN 
aN 
qn 
qN 


UIO J 


spno[) 


[1 Qs yo re. L 
wt 0% ti to 
„Oi cL nee L'y 
or | 99 ol of 
„0! £9 Eee OE 
01 85 or gt 
G 6L se of - 
o ol 61 Lo - 
8 to "br Sr — 
08 | 15 | gr ‚LE — 
ob 99 | te ‘of — 
og FL | ge 1966 — 
ol og 6°E | ee - 
„Oo! gl | gz ‘st — 
oo! og 6r og 
| or Sg EE (ez — 
or 6 , LE .g1 — 
ol cg TE PE — 
or eg 6z FE — 
oI Cg =e ge — 
„ol 68 St se .- 
501 06 GSE los — 
Ko} Sg Le go — 
„ol cg EE te — 
ol gl re G1 - 
sol | §g EE be — 
OI LL 6z Le — 
ol LL ot BZ CL. 
O1 Lg £:€ tz _ 
| OI gl Le .tE _ 
or |; FL gz ‘st — 
6 99 Ez ge -- 
ol eb | Ez igk __ 
oO! 6L 93 rt _ 
OI Lg 6 pvr _ 
‚oı Eg eg FE _ 
ol 89 , re Fo — 
OI og... te LS _ 
„01 HL tz Lt _ 
‚oI ot Ez PE _ 
oT EL zz 95 _ 
> rd um 3 
wy | 
' wnpg , ‘suay A jo 
pa | de dwaL 


'SNOILVAU3S90-V3S 


| im 
PUN 
u 
t 
UVON 
8 
t 
IP 


8 
t 


UOON 


| 8 


T 
Oo 
sf, 
= 


OG 


SE 
ej 
ww 
tA - 


0o000%40000-40000000000000000000r+MOMOO=-oM- 


t 


| 

| 

| 61 
SPUN 


8 
r 


UVON 


a 


ee ae m 


ats er 0 er EE m m en 


gI 
PUA 
8 
+ 
_ uoon | 
8 
| t Lı 
| PIN 
| 8: 
| { + I 
UOON ' 
I 8 ' 
rt 9) 
1 PIA | 
Pr 
5 
, WOON | 
| 8 | 
NM | | pf 
api | 
8 ' 
| | 
psofjauaey UVON 


> 
Fah 


us dw! aniy | | | | 
M 


uondvag | 
| 


"AD T-BIG 
4935 
‘ssolg 


aA 
| _ ‘Buoy 
PULM | 





3/7 


un 


m nn m 


SEA-OBSERVATIONS. 


1898—1902. No. 4.] 
JE JE IDE 





15 


NAG 
NIS 
NJ.IS 
NJ8 
nJ:15 


Is 
UN 
qN 
qN 

IS 

IS 

IS 

IS 

IS 
AN 
qN 
qN 
qN 
UN 
qN 

NJS 
IN 

IS 
qN 
qN 
qN 
qN 
YN 
QN 
qN 
dN 
qN 
qN 
qN 
qN 
qN 

ND-IS 
an 
AN 

N35 

IS-1) 
IS 
GID 
18:1) 
WD 
13-1) 


MO TOT TT TOM TMS TO MINMNDD MO 


98 


ke 


> NA 
RØY IN GIDD m 


vn HNGKGD+ +++ +16 MTHS 


no 


oO0OOocO-"OoN0o00000 


oe] 
Ö 


m 


m 


000000000 .00o.ooN 


[> 
- 


———A re te 








'13p40 JO yno 19j3U0WDUV 


PIN 
8 
$ 

UOON 
8 
f 

IPIK 
8 
t 

UOON 
8 
r 

IPIK 
8 
+ 

UVON 
8 
+ 

PUN 
8 
4 

UVON 
8 
t 

PUA 
8 
rt 

uooN 
8 
t 


PIA 





i 


63 


Bo 


Lz 


gz 


a) 
| 


tz 


tz 


oo 


So 
3 


IS) 16 


arouw~ooo0oo0o00cnds 
Q 
oO 


[2ND ARC. EXP. FRAM 
Ö 
oO 
o 
| 





000nNomooo 
bd 
© 
pt 
| 


H. MOHN. METEOROLOGY. 


an | or tg I's LL — 











wog | 'sua]L : any JO 
"PA A dus] 








BIG JO |[PMG spno[) 








"SNOILVAU3SS0-V3S 





oO 
"00069003 


o 
0 0 


bag 


0o00000000-»-40«0060060600%606 


Ww) 


oa 


oO 


0000000006 


MSS 
ASS 
MSS 


ass 


8 
r 


WPA 
8 
+ 


UOON 


I BO 


ot 








379 


SEA-OBSERVATIONS. 


- m U - 


0 
19 


aN 
aN 
qN 
GN 
AN 
qN 
AN 
IS) 
AN 


IG 
SID 
ISIE) 


ISD 
ISD 
IS 


IS 


IS 


» OS 


I-0000o0 


— 


[0] 


o 
000 


m000000=0==-000000000d( 


Oo 


O 


Ö 


ö 


on. 
Q 


om 


oO 


00000090 


+0048&00000000000000000 


00000000000000000 


NN 


br 


EI 


SI 


II 





[2ND ARC. EXP. FRAM 


ee ee 


H. MOHN. METEOROLOGY. 











| | | a OG I 19500 = 109 ! oO I | rt 

, Wh) of ' esa — Ly o , UVON 

| a ree Leg | 9 | 8 

JE gta — 69 o | r 
Oo |: | gtr — L'Lg o | PA 

ol eta — | glo 1 0 | | 8 

| | IG E 1 9va —, Slo ; 0 | | | t 
| SE giz—| 099 | o | | ' WOON 

aN ' o7 | | ‚wos—! 459 | o | | 8 

| | eo. oz — | erg , 0 | 12 
| jo] ‚ee, Etg | 0 | | | PN 

| 0 | ges — 0%9 | 0 8 

| | o i | Por —  €'39 | 0 | t 

| IS1D I ot | | 2:26 — 609 | ° | WOON 

IS I ‚o'ze — 6:65 9 8 

| | o | | Sze — 9:85 o | + 

o 1961 — gS | o | | PIM 

SK | qn § | | Slı- GLE 1 o | | 8 

oX an or | 991 — LE oO | | | + 
oX | GN Ol |  6'91 -, rlS | o ; UOON 

o* GN. or | gli — LS | o | 8 

ID | 09 C61 — gg o | rt 
| Id 901 ooze — = gS o | IP! 

SID gt | ‘Cor — 909 | o | 8 

IS 2E 961 —  €'19 o | $ 
| WD. of L'gr — 8:19 | o | | UOON 

IS € vol — €19 o | 8 

| o | tee — 129 Oo, + 
o ozz - | 9:60 Oo | | ı PUA 

o 905 — +66  o | | 8 

| | ISI | og gli — 6LS | o | | rt 
| | IS | Ol | | Q'S) L'96 o | UOON 

IS „oil | | CLr—  gGG o | 8 

o vor — SEG o ai rt 
| 5 FY ‘gti — Gre o PIN 

IS' EI | |Por— ga o 8 

' aN or | gLi — PES ° . v 
| aN OI | zgı - EEG 1 o ! UOON 

| qn Or gli— 917 + o | 6 

qQN or 961 — eogSL o p.ofjauar f 

| | | | | | 
= ——— 7 an = - | = Toy ed | om ' - =” m da mm %== == TT ST 
23 ned 
NS | 31815 uond3Ig 1, uwsog | ‘wy | om 4 we SAL M N | 3 
o> gayqwany | a | ‘un | Sud] ay jo “AMG PA FORDE 
duo | — ET wy | cde, 'dwap 29 95 TO '3u07 | 1918] 'H 
BIS 10 [IMG spno[) 


SSI | PULA. 


I t 


"SNOILVAYU3S90-V3S 





—— 





SEA-OBSERVATIONS. 


1898 — 1902. No. 4.] 


q 15 
IS 
151) 
SD 
159 


m Tu 


0000000060 





| UOON 
8 
+ | € 
| IPH | 
g } 
t 
UOON 
P| ee 
| sem | 


METEOROLOGY. 


H. MOHN. 


[ÅND ARC. EXP. FRAM 


mm 


"FANS 

-P35 
Jo 

*duay | 





31815 | vondand 


BIG JO [IMG 


Oo 90 0 oO o 4 
Winsee “ni 


Vt 


0} 

















| AN I LOV I 
Re | 
ar 
nn | 
JS | Or | 
AN Or | 
qN Or 
an or 
Or 
nI'IS or 
qN | < 
ana nos: Or 
qN or 
an Or . 
| | or | 
Or 
NIS | or | 
qN 6 
AN or | 
AN | or | 
qN or 
| qN or | 
| gO! | 
an | for 
Or 
AN | or | 
nJ 15 OI, 
NIS: 6 
995 | 6 | 
NDS | „6 
IS, or 
NIS # | 
IS, 1 | 
IS I 
OI | 
IS I 
ISD ye | 
ISD rt 
| ISD ye 
| WOT : *uv 
| | 
spno[) | 





"wn 


"PA 


ann a 


TOS 


"SUIT. 
"dea 


tly JO 


‘dway 


wu 


"Aa ]-tas 


1515 
"ssalg 


"SNOLLVAYUISYO-VIS 


99 | MAMN 
es MYNN 
gi MYMN 
ol MaMN 
59 | MyMN 
L'S NyM 
68 | MaMN 
99 | MaMN 
el | MyMN 
o'g MAN 
ES MAN 
s9 | MqMN 
ss MaN 
9'S MaMN 
er MaMN 
19 MNM 
eL MNM 
6'E MAN 
LS ANN 
gil MNN 
Let MAN 

oO 

oO 

oO 

un 

&' I | Nam 
9°S Sqas 
er | MSM 
La | MS 
Ve | MS 
a a aS 

oO 

o | 

6 MSS 

| 

gz MNN 
LE | NQMN 
Sy | MSM 

oO 

Lo * 4435 
s‘d‘w = any 

| 

PA | uonaanıd 





puıM 


€6 


€6 


€6 


NA 
"duo 


6t ol 


CRE Ere ere eee 


m4 
_— 


veg | 


yi 


G1 


fi 


€1 


&] 


II 


ol 





SEA-OBSERVATIONS. 


—— ——= ee — 


1898 — 1902. No. 4.] 


‘Qt ODE 9 [33] E ‘ue 6 6, — Zumass ap e 'w 'd 11 z;, — ‘wd rr ‘yybe 24) 














0} pasopus peuleulat PUB ‘991 350/2 pur Boj Jo yunosse uo paddojs "w -d S1'9 ,, — ‘aol Aq pasopp sem JEU) ENG snyywy yo ‘w 'd 066 45, — med 247 
ur Juneaq ‘speasajur Je Julio “youd Burmoaios 34) Jo junosse uo paddoyg å — ‘“yxIOM 0} Pauswwossy , — 30) e 0) patoom meet 'G WU ve L 
‘you pus 1682 Julor) g — '33p3-391 ay} 0) pajoow ‘ul *E OE'5I g — '9G uw *d ır , — ‘yo sau Å ynoqe quay YHON p — 'N 09 yuegdoy , — 31 ay) 
ut Juiox) ‘w 'd 1 pur uoou UsaMmjaq IMOGIBY J9JUIM 94U) PIT 'UIJIDS-1IJ3UWOULIIY) 3Y) JO JNO UNE) 319A SJUDWNNSU! DY} UOOU pue 'w ‘e II U20M]RG , 
' IG | 001 | ıL | ee 100 | 9'£9 6'r | AN | tz EF to 
an | 6 | 36 | eb |10— | SE9 Ler N | 88 | Er UOON | 
= | qn | or | #6 Et | ro | Sag o ' BE | er g 
RIX | or | gg ge ‚TI S'19 o | gE | Er v Er 
oX AN OI | oe — | €'09 L'1 498 | ot | Er PIN | 
ox IN: 8 | 06 | SE los — | 0'65 o | pr | er 8 | 
NJS 6 | €g | ge | oo | €-gS o | gr Et r 
ox aN Or | 26 | GE |0'1 — | LE I's MN | sg | Et UOON | 
oX | an OI | | jor — ! 8'95 tz MN , 95 16 | Er 8, 
x GN | z01 | &'gE ° | ‚o | Er t | ze 
EX | | qN or | eg ! SE Er | o'g$ O | 'P | Er "IPI 
nS | OI | €g | LE 190— | 0'09 o 'g Ä Er g | 
| ! n)-15 6 Lg | 6€ | to — | 0°19 o | er Er + 
| | GN | or : 6g | 6€ |to— | org o | | 91 Et UOON | 
| | AN OI | tg | gt | rı— | Lig o | | og Er 8 | 
oX | | or Lg | &€ |Le— | €'29 Gz MaMN | te | Er + 18 
| = | or | u of — , 0'29 EE NqMN | 88 et PUN | 
= | or | oe — | 8:19 L't MaMN | zE Et g | 
| | OPIS | § | 96 | er |90— 19 LE | MaMmN | 9€ et to. 
oI — | nJ-15 9 6 | fir 160 | 119 o | op 26 | EF UOON 
| | IS 1 $ | 06 | or | to — | g'09 or | Sam | ° Er 8 
cr | IS E i €g | gt oI — 1:19 o | o tr +t 'o8 
€eı — n)-15 8 , 99 | LE igo— | org o | | o | Et IP 
or | | nj-3S 8 | +6 gr So L'09 o o | St 8 
| NIS 8 : 001 | 9'+ | I'O | 019 o | | o | ct t 
I'I — et | Nn9-I9 8 z6 | ot | o'r +'09 o | o St UOON , 
EI — | | nJ-1S 6 g6 br co — L’6° o | o cp g | 
zı — | ' nj-3S | or g6 | 1b |So— 06° o o €6 | St ol t ' 6 
| IN | oF | 06 | GE |60— , gLE Orr MaMN “PLA 
or — | NIS 8 oor | L't |So _ ols oz MAMN | g 
er -- | IS 9 26 Ä gb |vı i L'9G o | t 
60 — | ny-3S | 6 6 | goth | Leo 995 , g1ı TIAN UOON 
| IS ! 6 68 | ze |90 i los | o | 8: 
aN ' or | z6 E+ loo rgS |, Lı | Naa €6 | of ol | t | gl 
GN | oI Eg or 190 | 68 . 0 IPA | 
IN or | v6 | Sb SO #65 , o | | 8 
oX | | aN | or 16 gt gil 5:65 Ä o | + | 
| AN OI | 88 | oF |g1 | 065 0 | UOON 
o%* qN | or +6 Lt ,rı | S’8S 9'I | SqMS | g | 
' AN . 01 | 06 | er 09 | gls | on | MaMN €6 | Lt ol | tr | bs 
er — | IG or | 86 St (10 I SLS | of | MqMN | I PIKE | 
IG | or 96 | tr (a0 | e& LS | St I! MaMN 8 | 
| an er | ce | Fr jbo | bes | FE | Man | | Len | 


[ÅND ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 


384 




















DV" ra 


sm 


| re — 1 Bry | 9 MAN | | a | 
a vi | { oe , 
| pris or ob SE re ' Y' 9 | SL AyN 26 | Sy oL + : OF 
| IK or | | gr — EU 1 OS NGAN | | PIKK 
vi | w 6 | ep | LE mi 98 gru I aqAN | | g | 
an 6 | 98 | gf oer | HLS SE Nan | r | 
ox | N 6 96 | Fr vo - Ir oo UOON 
or — » XO IN or | 88 | LE Er —] Sgs 1 FE | Mans | 8 
oX* | or | 9'1 —ı Lg ı OT | MIAMS z6 | St oL | + or 
| | nas or | eg | LE Er —; gls | o | | TIPU 
| IS oor 96 | Er €o —| OLS , 2 | 8 | 
| | | NIS 6 001 ov ‚oo | 09° | ot | MSM | | r | 
| | NJS or v6 | cr Wo 0'5$ ae SJMS | UVON 
IS „01-6 ı 58 LE igo — | SES geo Sam g | 
QI — | an 6 | 88 | SE oe — , off | o | e6 | St gå t 82 
| nN995 8 Lg re FE —| 615 | o1 NAN | 9 St PI 
| ¢ | mag G eg | VE Er —! IS |; o o St 8 | 
| | IS r Eg | 6€ |to | zoS | 0 _° St t | 
| NYAS °9 ' 1g or LI . get | går Fgs | 9 Sy | uooN 
ox mays or | 26 | SF 160 | SL St Nad | 0 St 8 
| an or | S@ | Hr [Sr | ett | HE Aqds | o 26 | Sr | + | Le 
Gr — | NJ-S ol z6 0 ev ro * | okt co qs 0 16 | St IP, 
| I ms gg | 6g rt 180 olt | tb | G | SE sr | gg. 
| m: 6 Eg or Lo Sob | Lt G | of gt + 
| | 1935 6 | €g | at | pe est ok | G | of FE | UOON | 
| XO OI eg et |S | wer | zg | ISS oF se | 8 
a | | oX AN or g6 ı rv So 69t | EF MNN of og | v | az 
| roX 8 | oI 06 : Se jor 1 gros | zs Sua | ot of FIPYN 
' LÆN. XK | qN oI 86 Lt |go —, rt | Oo | Ä ot | 33 | g 
| K | aN I or | Sg. ef go — gis lo I or ee | ft 
| | nJ-I5 L ol gz re — $65 z's MN | Lt re | uoon 
IG or | 6g ect 'oE — 009 | o ' of ce | 8 
' ' oe | nJ-1G 6 | Lg €€ ‘Le — Gog | 0 sc LE | t «Ce 
| | 8 | I5' 6 | | gz — | 809 | ee ı MSM (FS BE TØI | 
| ' ı &6 gE 12 — 009 g'1 N 9° | ot | g 
| = ol 06 ge ar —. 6s | o 85 06. er t 
NJS 6 | et — | g8$ we MS | & er 8 
= or | v9 —| 019 | pt | MN | OI Eb t | te 
vr — 1 = or | or —| 0859 | tz N | Gt | er | PUN, 
= or | 26 | PE |ge — gal | o 197016 Et OL | g | £a "Any 
| ' ' 
“um | mu] od ww 7 wu —'s'd au] | 
EI 9985 | uonsautg | uno] wy | M IN 3 seq 
] os | JIYIBI AA ‘aq! wng 'sua[ any jo | "ATS TA | uonseng | | | | 
‘duay' — 7 | - ; PN | den cdway | TI IS TT ‘Buoy 87 ‘H 006 I 
| BIS 10 [JIMS | | spno[/) 'ssälg pur | 
"SNOILVAY3S90-V3S 


SEA-OBSERVATIONS. 


1898—1902. No. 4.] 


335 pue yIDEM BIS PIPNYG | 








"ms Burd] pue Juio8 Ajoyeussyy "FIS 03 07 ueösg we Ste, 








yayem 


5,UVUI 23U0 
"ureåe ddojs 0} uoos paåyqo 312Mm ynq 


'SPIEMUINOS Y10M 0} paduaWUWIo) "ud OE'L 4 ‘ofa! paddorg ‘SBIYINOS sınoy OM) 'w 'd OI „ — ‘aol payrBdasopp ur sınoy OM} Ul spemjno WES, 
— “EIS USÅIPIT) Ul SPJÆMYINOS pue SPIEMINO J9YLIEJ INOY 3U0 ur zusam 'WI 'Å OE'01 ; — “ABM ou 123 am os ‘pauayysn 351 ay} ING ‘JN 03 09 padsy | 
| SWI: 9 | 101 4:95 | gr og 16 | st gl | uoon | 
» | I | of i | L'99 gz i Mann g | 
| qn | or 8'9 so | oe | NAMN | . t OL 
= oI 8'9 5:95 gc | APN 
esi?) | BSE) a | 
AN*1D 9 ' 9 MQN | 
| * qN | OI L'E | ESS 6'E MQN | OG 16 | eb gL | uooy | 
AN | oI gr @-c¢ L'S Man 8 | 
o* qn | or 1'9 S-9S vs MaMN | + 9 
| S| 8 Sg ogf | or | MNM PK | 
| = | er 1856 9:65 o | | 8 | 
| SAR | 6 leg 0:20 0 | og 16 | el of | uoon 
| | IS eg — | 029 | | 9 Ni. 
( IG, & g'6 6'29 0 | | 8 > 
| == AN | or eri erg | o | PIN 
| = OI t'6 S‘tg o | | 8 | 
= oI gt z'to | o 
| = | | or z'g L'€9 o | og 16 | et uooN | 
| = OI st | gto | Lez | MqaMNn er g | 
| = | IS | 01 gil etg | oS | NqaMN c6 | trol) + + 
| | IS | et EX 829 ge | MNA PK 
| = | or et 889 ge | MNA | 8 
| = _ 2 8 
| = AN | or St | 5'£9 Iz MaN 
o= 
= AN | o1 8" Ag o | UOON | 
= OI 8' | L'tQ oO 8 
= oI o'S ero | o | e6 | St ol oi € 
= , Or c+ eto | 0 IP 
* ve od + Zu aw. 2 | 
AN | ot 19 “Eg o'1 IQAN | | 
IN | 91 BE S'59 ge | NAN | meen 
= oO! I’ 9°19 ol AN 
= OI 9°S 119 ovr | Jan | e6 | St ol ' | 
0”? AN | oF bs L'65 | dk | MNA | PIM 
AN | ot gt E65 | Se MNM g 
IS | JE EE S:6S | SE MNM . v | 
193159 | ot ge 1'09 | ot MNM OON 
IS | o1 e's | e09 | 8% | MNN 8 | 
o* GN | z01 6°C 1°&9 oy MaMNnN e6 | St oL r I 
oX or 9° on en MNN pin | 
NL Lt 69 ec Man + | 
IG | cl | h | 
. ' € uooN 
1g | or rs —! om | eo | namn | 8. 
IS ot | €'9 "8:19 se MAN e6 | St gl ro. 1€ 


‘ydas 


[2ND ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 





li 8 
= 
Q 
3 
Oo 






0000000000000! 





HE IN IN IN IN 
oO 
pe 
8 
ri 
° 
w 








° 
* 
Yo 


° 
8 jp Mm 





IS E 





IS | or 
15319) 








59 wu |'s'd wu) any 








M N 3 1 





sus] | ary JO |'a9]82G| ‘TPA | YORI 
der | 'dway | un 915 |---| '8uoq I 'H 
"ssalg puımM 








"SNOLLVAYUISHYO-V3S 





387 


o 0 
IE JE 


JE IE IE HEIE IE 


o 


SEA-OBSERVATIONS. 


1898—1902. No. 4.] 


"Pue[s] WEYEIS) 01 SpIBMYJIOU ‘urd L , — "SUNS-YD0UI omy z - DX "WU Å Eg 


IS or I 96 6'L — 9°SS | &8 MN | oF of | v 
IS OI LL Sg — 0905 eg MN | oF 06 | of E Lı 
IS oI 16 zg — 6'SS o'S MN | 0 og WIA 
IS + 26 6'g — o'LS or MN | oe sr oI 
IS E 86 8'8 — €-9S oS MNM | oF sy 8 
GID] € €6 og-- | S95 e’9 MNM | Sr gr 9 
ISVIS-M | € €6 eL— g’°sS $9 M | OS ES oL > 
noas | 6 96 og — | 05S FL MN | SS 16 | o e 
nJ-IS | „Oo! +6 ry — S-bS Ly MN |0 ®e6|L uooN 
nJ:IS | or : 26 st — ges L-€ MNN Cr OI 
nJ 15 9 tg 68 — €'E5 ge MNN I I 8 
nI'IS 8 vg re — 615 SH SqamS 8 9 
IS | 8 Sg 6'1 — 66% oL Sat G > 
an | °or £6 G1 — gly Sg Sqq c6|}c6 LL E 91 
qn | or | Eg or — bot g's Sq4 gs PIN 
aN| o1 +6 er — o'St 1°¢ Sq +S OI 
IN | 01 €6 rPI— | L'EP 0'9 AWN IS 8 
aN oI | ool er — ret 6°S MAN e6 | gr 9 
qn or | sg | o'r — | g'ot g'E MAN gr r 
AN | or L6 vr — L'6E o'r AN 6r & 
AN | or +6 vr — | S6E 1'g J | OE 16 | 05 gL | uoon 
aN OI 96 95 — Ss: or Lee SqaMS OI 
AN or oo! rl — 61% Le aqsS 8 
qn | „or r9— | rer gr 398 9 
an | go! 001 oe — o' bt gL JaN v | 
aN OI 86 se — S' or z'01 JIN E Sr 
qn OI 6g 6'1 — Sgt EL AqN | OG 16 ; of gL IDI 
qN | or 1g Sr — | gros o'g aN OI 
qn | er 1g or— | ges og IN 8 
AN | er og br — | 6145 el aN 9 
AN | or SL ce — S-9S g's ANA vr 
OI 98 re — r LS et Sad E 
non | $ Sg EP — S:LS 9 Sqq | OE 16 | OS gL | uoon 
an 6 16 ee — vgs or Sqa OI 
an OI £6 re — 8'8$ Oo 8 
qN | oF 96 oe — | gg o'E Sqa 9 
nj-3S | or +6 st — 4-65 ee Sqq r 
NEAS | 6 86 r&— | 96S S-ı Sq4 e | br 
IS OI L6 196 — 9'65 o og 16 | 6% gå “PIN 
IS OI €6 LE — L:6S o OI 
IS oI £6 g's — L-6S o 8 
IS | ,01 66 66 — g'65 g'1 ass 9 
IS | or 86 6'v — L'65 ee ass y 
IG OI +6 GE — €°6S o'E Ass E 
IS | or 56 1:65 ge ass | OG 16 | gy of | uooN 
IG oI +6 er — e'65 6'6 as or 
IG or $6 rt — ees o 8 
IS Oo oor tr _ 065 o 9 


[2ND ARC. EXP. FRAM 


H. MOHN. METEOROLOGY. 





| 6G— | ofS | et N | | PHA 
So — 6S Le N or 
PL — ses GE N pıoljasees 8 
= GL — €-+S L'E N | oF 6b 9 | 
| vl — ets or N | ort er 
o* L'9 — Les E'I I MNN | ot GE UOON | 
89 — ry gl N | oF Li Or | 
g9— | E98 gs MN | ot gg | oe 8 
02 EL — o'SSL er MN 19 996 | ‚ee ,9L 9 Li yes 








wu |s'd'w. any 


i 
ans 
HOS | 32985 | uon>aug I I 1 | ke 
“BIS u 12 uonysan AA N | qa 
10 J2Q182M id ly jo |*aay-eag| TA FIONA | 
‘dno (eee ————— 1 "day | 19 98 |-—————— | 300] | WI | 'H ; 0061 
L VIG JO [IMS spno[D “sSold PYULM | 








me a mS, EEE EEE -— ———— 





‘SNOILVAUSSEO-V3S 


389 


SEA-OBSERVATIONS. 


1898 — 1902. No. 4.] 


BIG 10 [amg 


l-a-d | wu 9 
wW.IO J ‘wy 
wnd | ‘suay | any jo 





AN nJ'I5 | OF rg ı TS ot 
AN us 6 88 rs rv | 
AN IG | OF ég 6'v te | 
nos ' 6 16 g't o's 
qS IS 16 +6 gt Lap | 
ASTA |an-na we *noas] 6 68 | 6+ | ge | 
as N15 | 01-6 og vs 95 | 
IS 1:5 16 gr 61 | 
AN | or £6 Ly G'1 
IN | ;6 06 eS re | 
| GN |z0X ol 1'S sc | 
| qn | or | | 
IN | Or | | 
qy | 01 19 L'$ PL | 
qn: or | og EG zs | 
as IS94ANIG | Or | 9S er el | 
As IS 6 | IL 9° o°S 
as mas | 9 | #9 | oS | ot 
ISS 9-1) | € IL | 16 +9 
ass HSx%5:0 | + | 6L | gt ry 
sensi, Ss | le | FS pi |. 
hsyhsn|e | te | ob | ov 
| Ase fisin | L og | gh | LE | 
| sata | £ | 98 | LS | es 
IS | 6 PL o'S SS 
M hos 45-10 I Ss | HL o's SS | 
M IS 6 vg Lv ge 
AN | 5 8 1g | Lt Lez 
IS i ? Sg | gt 9'E 
sD | t 89 es SL 
IS I L 19 oS | tg 
IS OI Lg 6't | L'e 
IS 6 16 gr | 6ı 
éaS IS ı 8 06 9 L'1 
oI og gr og 
6 og 6+ vg 
8 LL L't ot 
6 69 L'y 9'S 
6 99 6°? . 
6 gl * 
or 6s 6'v . 








jay | 'dea | 'duay 


'SNOILVAY3SS0-V3S 


'AIT-EIS 


AI IS 
‘sSald 





— — — — oo. 


00 
Om Hr 


og 


= o 
tHOOOHO 


2 


° 
+000000«0000600 


's 'd u 


PA 


AN 
N 
g9E gg 


Ke 
n 


gå 88 


oF 98 


IV gg 


aniy 


woIpalIG 


PYM 


—| ‘Buoy 


ot 


gL 


ot 


ot 


PIN 
8 
> 

UOON 
8 
+ 

PIN 
8 
r 

UOON 
8 
y 

PIN 
8 

uooN 


8 
+ 


“PIA 





95 


bz 


tz 


SS 





[2ND ARC. EXP. FRAM 


H. MOHN. METEOROLOGY. 


390 


> 
u 
be 


4 
IN 


oOXAIN 
AN 
aN 


AN 

IN 

AN 

AN 

as 

ASS 

IN 





Jans 


Is 
IS 

NIG 

NYIS 
NINISP IS 
IS 

nJ 8 

n)-16 

NIS 

IS 

IS 

IS 

*n9-35 % "15 
£5 9 sh 
53% 5-9 
NIS 

"9:15 

nJ IG 

IS 

IS 

IS 

n9:D 

15% 159 
IS 

SID 

SID 

ISD 

IS 

IS 


ISA 


IS 8 "15 


HS» isto 
NIS 

IS 

NIS 

15% %s-) 
NJAS PIS 
IS 

NIS VIS 
NIS 








uon>2X1g ULIO J 
co aywy| a 
‚dura]L VIG JO [omg spno[) 


























1 ol rs es org 185 ASS | BE se uvoN 
| 3 99 Sv L'$ e'£9 | ee as | e£ 6r 8 
| s 6g gr 16 L'e9 o | BE gg | 6e gå y i+ 
6 68 6% te e'’eg o'1 AS | e£ 68 IPIW 
6 Sg rs L‘€ 0’€9 o | et 6e 8 
| > gl 6'$ oL | S'19 | o | et 6c G 
or es L’+ 86 ‘gogo | Le ! q e | 6g UOON 
6 ot 1'$ SS | L'og o et | 66 g 
€ og o's er 9:09 | o | s& gg | 68 OL Ss € 
€ 16 | 64 | 91 | 965 | o | ee 6e ap 
8 gl rg 6 L'6S$ |; o | SE 665 8 
8 eg | EG 15 | +6 | o | se 68 v 
6 og oS er 685 =| gt S | st ı 68 UOON 
| 6 eg | gt ve |rg | o | se | 6e 8 
| or LL | ge | € | eis o | €€ 88 | 65 ol v le 
8 69 o's vo | vg | o et | 6c IPI 
| 6 gL | eS gS | 9S | 01 N | ct | 6c 8 
6 ol , I'$ 99 | 898 orl IN 2€ 6e > 
6 ıL' es 99 ' 995 | o ' eg | 65 uooN 
01-6 | 6g gt ee L'LS ge ASS | &£ 65 8 
OI 68 | 6+ Sz | 99S o | ze 88 | 62 9L > I ‘any 
6 eg gr SE | +65 o 
| L tg | rg ob | L'6S o 
6 eg oS or 665 by S 
| t og ! os eb  o6S | $'9 S 
9 IL | Gy ov | 9'85 | €'9 S 
€ 16 oS ve S:LS o 
1-0 €6 | Lt vr | 9°9S o 
I tg | 1s vr: L'SS o | | 
o og 6+ o't €-S¢ 88 N 
10  $g | IG ge 9'SS | eg - N. 
vr ig 1:6 ry +96 ol N 
lz gg | es SE 6'95 o 
' € 6g Lt o'e L'LS o 
' € ol | oS 67 , 99S orl NS 
. 8 gl ' gs | 89 | 965 61 M | 
i+ 16, 6+ ee | 009 o 
OG 88 es GE 609 | o 
| L 1g EG o°S £'09 o 
| 6 06 es ge 9:09 o'1 S 
' OI tg : es er wog ov! | IN 
1 i | i PP ee 
>'(d | wu 5 ww |’sd’wj =| any 
uy 
| 'wnpy 'su3], av jo |"19T-895; PA | UOned 
JPY | ‘dea | 'dwar | 99 3S u | ‘Buoy | 1987 H 061 


| 'SSalg pul 





"SNOILVAU3S80-V3S 


391 


SEA-OBSERVATIONS. 


1898—1902. No.4.] 


pıoljauseg yay wu de. — 'puofjauarp ye 1oypue yy ; — ‘psofjasees) yo, ‘wi 'd Sren, 


o® qN 
IS 


9 @ AN 
AN 


qN 
SqasS IN 


nV 
ISD 


o 
8 


IS 
NIS 

"9-15 

NIS 

£ ny-3s 
QN-44 VAN 
UN 74 

as NIS 

as qN 

as IN 

as IS 

as qN-4g 

as 15:14 

as IN 

z dS nJI'IS 
NIS 

IN 

15:14 % "IS 

15:14 

nJ-IS 

IS BID 

' 'ng'15% NIS) 
'ngasx 97 

15:19 


15:19 
IS) 
15:19 
351 

IS 

"9:19 

S 


eum u 


© fj 


OI 
OI 
OI 
OI 
OI 
OI 
OI 
OI 


oo MND MOO 00 
Oo 


sum U NM AD 


5 


pb 
g’e 
bs 


8'09 
G'19 
o'£9 
L'29 
€'19 
€'19 
9'09 
9°09 
96S 
gg 
L'95 
o-9S 
L’SS 
g'Ss 
8'95 
L'LS 
g'LS 
L'LS 
eLS 
o'LS 
6'95 
9'95 
6'95 
1'°gS 
6°gS 
g'65 
909 
6'65 
G'6G5 
L'65 
665 
eLS 
g'LS 
e’gS 
L'95 
o'LS 
L'95 
g'95 
ı LS 
SLS 
L'LS 
€-gS 
L-gs 
165 
9°09 
€'19 
5'29 
L'29 
en 


EL 


Sq1 | 9 
Sqq | ıE 
ANTA | 88 
Naa | LS 
NgJ | © 
ASA | 9 
Sal Sr 
ass | 0 
aqs of 
gas OG 
MSS | 0 
AN | © 
Man | og 
MN og 

MNM | 9 

MNN | OS 

nl 
lo 

S | > 
ass K 
as ' 
AN | ? 
S r 

S 2 
Jr 
i 

Mas | OI 
MAN cI 
MAN | OG 
Man | ov 
ANTA 2 
Oo 

MSM of 
N | & 
gt 

N | ee 

N | ee 

N | ee 

N | ge 

N | ee 
et 

aN en 
E 

| et 


vg 


vg 


88 


88 


| 
| 


es 
er 
oS 


PL 


SL 


gL 


ot 


ot 


ot 


y 
UOON 

8 

y 
IPE 


8 
4 


UOON 
8 
+ 
PK 
8 
y 
UOON 
8 
b 
“PUA 
8 
4 
UOON 


om § 


II 


or 


[2ND ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 


rhb 























0 an ' | 9 Ls un | 
Gp = | AN | or 86 | 09 6% vor 9% | MamN | or | Ge > | ge 
bb 9 un | or go | 89 GeV 1'9y ES | JgS | ee | cf PIN | 
ty 9 YN | OF L6 | 19 str 997 9S 198 | er | or g | 
Er 29 UN, or 86 eo Gy ELT | og | MS | E£ | ob y | 
or | an | or | 00; | eg | + | Lot | er | mans! ES Lo| uoon | 
Sv ® qN | OI oor | 79 L:+ oLt €'9 aqas | SE SS | og 8 | 
vr 39 uN | al L6 | e'9 | g't | rgt tb | qSq | oS Ze r | e 
gr x Qn | or Lg L'S o's 16% 6'E Sy | &1 95 | or IPIN | 
gr v 1S | O1 88 | 09 | 9S | Le Sqq | 8 ES | 95 89 8 | IG 
— ov 
| ' — | 61 
uAvypor) gt 
SL © c= | or 56 eL gl 9'L9 ov €S | er g | 
ol 1948 p 96 | EL | eL | 899 | 6€ | mamn | of # | L1 p | Li 
€'9 u IS | § 6 | Lo | €9 £'99 SE MANN | 08 ge 69 | ıpıy 
eL IG € 16 69 ıL £'99 Se G > 8 | 
eo IS I 2 06 | ol SL 6°°9 vr MNM | og | EE to 
L'S IGNIS zZ 06 | ol SL z'99 o og ' LE oL | uoon 
G+ nj-15 | 6 16 L'9 8'9 +99 L-e NIYN | SS Ss | gI 8 | 
as IG NnI-V or-6| g6 : 69 €'9 0°99 o IE se + ' gr 
G+ 29 qn | or +6 &'9 r$ 6:59 er MS | 9% gs | SS ıL | ‘apr 
or IG 6 96 1'9 gt €'S9 eg S| EE LG |E 8 | 
or IS 6 +6 6°S c+ L'€9 96 MSS | Sz QI + 
EE = aN ! oı 86 PC be 1'69 6'9 ISS | St gz UOON 
re n9-IS 8 16 | 19 oS €'29 8'8 I 8 br el 8 
PE IG oI 16 | 89 | gS €'29 16 Sq4 | os I r Cr 
rv | NIS 01 L6 | +9 | &S Veg e's I gf or IPA 
ze | ' IS HND-v OI 96 , 09 got 9'£9 | GE Nad oF gf , to 8 
Ga ISYNN-V | 6 L6 | 95 re €'t9 gr MAS og 62 4 
ve IS or | 06 es bE ance) | EL MSS | LS 66 | og UOON 
IS | go! 96 | es Vo ot9 ' og |! ASS | gz og | IE 8 | 
g'1 209 GN ol oor , SS Sz etg I SL s | OS 6¢ | br > tr 
| = OI oor | PS we | 6859 | tg aqS | Sı og | gt “IPI 
209 nj15 ' 6 | 96 zs oe €-e9 96 MSS | or gt 8 | 
| | nJ-15 8 | +6 gr Pr 1:09 88 Mas | 9% 19 | SS EL r 
AN or | 86 L't L'o 9:95 ap Sams | 2€ 29 | & UOON | 
| | 29 aN or : 86 Ly 9'0 o'SS 1'g MSS ı 2% E9 | ÅL 8 
on AN | or 96 | Ly L'o 635 rs MQS | og Sr Y | €1 
29 GN OI g6 | FS Co 6'15 E'11 q | 9E tg | ze "IPI 
® qn ol 86 | os | LE g'LSL Sg ASA 1,5 089 | Sb IL 8 | a ‘any 
u _ 1 | ul ._ı 0. __1_: _ TN 
| sed! wu | lo ed sry! | 
JANS uon>21IJ uno] ı ‘Wy | I au sd om mM N 3 | keq 
JaywaM ag | “ng | 'sua] | ary jo |'49T5 PA | uondalg | | 
dus] m | ey | "deg | ‘duay | 9 4S pM "3uo0/] JET H cool 


. BIS 10 [[PMG spno[) | “ssold PULM | 





'SNOILVAYISYO-V3S 


393 


SEA-OBSERVATIONS. 


1898—1902. No. 4.] 


ee ee — 
- 


"IS-MN „mM wu 'e I pue ‘ypu uvemMjag , — 'UAeypon) 2] 
£ o 


. suing 
— “pass i d1 SNOJ3WIN 30) asuap usyo yojem 34) Ju I 
‘ad €& , — *uaeypor je poauie uw vB OI, — 'M SPJEMO] 304 , passed 313m s319qQ991 N : 
. 6 el vo 56 | 99S 1 oS MaMNn | Le Lb | Ly UOON 
6 Ä | | nJ-3S | 2 | els 169 | mamn | LE gr Los LE | 9 
rs i | | NIS | t rg | re 2.8 | 0:98 PG MaMN | ol b ¢ 
€6 | | I IS I € gl 9 cg | 1 SS o | SE 6+ €e ‘IPI 
€6 IS 1 8 or ' eg 69 | ges o o or 8 
€6 NIS € Oo | ol 0-6 | PES L'E N | 98 LS gS + 
ny-3s | 8 18 | , | “ac ¢ ANA gr oS ri uooN 
86 å tie 6 S9 9'S | 16 g'05 9 
g'6 IR 35 6 | gt wo | 6¢e MNA | 9 | 2° 8 
26 | NIISBNI IS) > ! | L-9 g'6t | os MNM | €1 : ot 
8 | ne | | lo ' 05% ‘99 | MmnMm|6E 8565 | up 
+g | IS G Ä 99 | 6'gt | pc MAN | gs 15 | 91 8 
eg | | roy ® aN | 06 99 | 89 | S'gt | oL MNA | 61 ve i 
5g | | ce Wig | oe ES fet | oe jur [MN as |S] 
‘Lo | ı Cgy "ot MSS | S1 | 
SL : | na 6 re | Fi Be | Sob | g's MSS | og | 9 PUK 
09 | | i 4 å CL bg o6t 69 MSS | Sp ES | r 19 8 
| iS; 2 | , | «lo gs 
L can |  LL v- | 9gt 19 Mas i r 
og | | | ISPNI-ISIS I ol | re ET oe Grip | 9:9. | Mas | 9 | EG UOON 
$9 | | | Nat | Le | po | tot Ras Si St | gs 8 
eo | oG | AN ot | Sg 59 | 09 oer €£'6 SqMS 61 ; LS 09 ; 
Vs | og | AN or i 86 | ol | gl | ore | beg qqas ııı i & PIN 
Li o aN or | 96 ' gl eg grb , Lor Sad 9 PC or 3 
LL | Zu N +6 aL EL | Lib g9'tr 418 P= , 
pi på an oO! | i o:St | L-ıı q LS ' Og UOON 
dr | ® qN | Be | > | Tr > | 6Lr gr CO | oS | LY 8 
EL | ® nor, 66 ler | ex | 06% | S'or 1948 | of | es | 
EL 07 AN oor, LL | et | 908 ory 4996 , 8E PS 19 | "PIN 
| o@ AN ı ot pe | aL +L ofS | tL 1498 | St | I 8 
rL | I o® IN | +6 EL gL g bs o'g aqs | Cz | 01 
GL | .® | qN | or | 6 L gL 6.+< 6+ MSS 1? | gi Ster 
ØL | 8 QN | Be | 26 an o'l 6°+S | $b Sam, + | ze 8 
PL | = AN 96 ' el | of | &tS | gt agas |S | et | 
G @ aN or le. cs less EE GSqq | SS ES : oF eg IPA 
ss o or | 96 €'9 E or | SCG | 6 
gt ; ® qn oo 6g { g's rs L:€G 9'6 MSS | oO 8 
ve Oo IS, lop ' $9 L'9 gts | E'S NGM | s | 95 
S'9 15, OF 8 p 9 i ets g 2 MN , 8 tr fg UOON 
€'9 | SF noe | e 2 | oS oe $-eS | gt NaMN | Gl | 4 8 
+ > © I cc + 9:15 PE N oe EG 
Å IS I 6 | (8 re | eb Ees | o | € og PI 
pip | | N) OI Ss ars ees ee | et 9 og'g 
. | IS o1 | 06 , . | os say LE I uoon 
et | >» | og #6 | og | Lt ıeS 19 Sq 
L't | 0° | IS | or | 966 | LG | 6E ges i Ls Sqa | LE | se 8 
gt | | 15 Or | 66 g'$ Ly o-+S GH NaaN | St #5 | og ¢ APA 
Fr | IS L | 9'$ gy ges L’e NGMN | © 8 9 
NAG ° . . ' . N 
| MS or | 06 tS ı ge o1s IQ Mam 
o'r 


1€ 


of 


6z 


ge 


Le 


98 


cz 


te 


[2ND ARC. EXP. FRAM 


METEOROLOGY. 


A. MOHN. 








394 











er nas , 8 LØ rw | wee Sr 1 Ge. | MS 
Gor was | + 89 Eg | vor og’ ge: Sam 
901 @ Qn | ov e6 88 | go! 9'9v EL MMS 
g'or AN | or gl eg | ver o'gr elt MSM 
601 0” an | or | 6g | Og [wr | Kl | bg | MSM 
er! 0% IN | or £6 v6 | Sıı gly L'g MAMS 
6'o1 © qN | or £6 #6 | Sıı g'ot rér | MaMS 
6°01 @ AN | or €6 98 | Sor e'gt er Mas 
6°6 .® AN | or e6 og | 66 sss Ler SaMS 
6'6 x AN ol SL 99 66 L-gS e'6 Sam 
96 "N)9G | OI PL vo | 86 865 L'or NGA 
86 NIS OI ot 69 6'g L-gS E'11 MNM 
0'01 nJAG | or 1g L9 | 9g 6.95 gol MNM 
g'6 29 IN) or £6 SL | og YS L'o1 Nam 
96 20 ANN) | or €6 LL | Sg €-€S o'EI Nam 
208 AN OI e6 PL eg brS 9'I NIM 
9'6 AN ol 6g oL gl SoS re Nam 
101 Nn9-1S 6 98 sl 6'6 067 e's NaM 
86 nI-IS OI 68 gL 5'6 gLr 5'9 M 
e°6 IS 8 €g el €°6 697 vr MS 
98 IN OI 16 o'g v6 e9r er MSS 
88 =%,0 IN | er LL | 99 | 06 S'9r se Nqan 
9'g = or 16 | SL | og 6'9t 9'8 Nqan 
88 = ! oI 26 €'g L'6 rLr eo MS 
Sg 9 AN | or e6 og | €6 vor g't G 
@ qN | or L'g g's? ot SqaMS 
88 @ AN | o1 16 tL eg S'05 o'I I MSS 
v6 .® aN OI 56 1’8 o'6 L-€S £6 MSS 
9.6 00 IN | or vg | rl | gg 1°9S 9'6 MSS 
86 nNIAS | 01 18 | So |eg | gts €'9 Sams 
56 NJ-IS | 6 So | SS | 6g #65 EL SaMS 
£°6 nIJ-IS L IL g's E'g 865 
9°6 o 6L | +9 | eg €'09 o | 
$°6 IS | e gL E'9 vg o'19 oe NaMN 
o’o! n9-IS L to L'S 96 | L'09 | GE MNN 
96 NIS I oL 6S | Lg | 809 | LE MNN 
s:6 nas | 9 | al | gs | eg 9:09 | g's MN 
&'6 IS | OI SL | og | og 86S | 89 NaMN 
16 IS | oO: LL t'9 9°8 V6S | EG MN 
€'6 IS | o1 tL | r9 | Sg 565 | get MN 
IS OI ot | €9 Sg e’6SL | L'S MN 
. anı]L 9'd | wu 3 wu |s'd'u| amp 
INS | ays | uomaag WO J | wy 
‘oO nom | Ta | ng | ‘suay | av jo rs | PA | vomaug 
. IB (de dus 49° ST 
dus] BIG JO [PAS | Pa | “dea I ssa12 put 





spno]) Ä | 


rr —- - -= 


"SNOILVAU3S90"V3S 


— -- — —— 








SEA-OBSERVATIONS. 


1898—1902. No. 4.] 


o@ 


mp Se NY ar — 


qN 
ADS 
qN 


NIS 
nNOS 
AN 
ADS 
nNOS 
qN 
AND 
ann) 
nIIS 
AN 

AN 

aN nd 


IS 
IS 
NIS 
NIS 
IS 

IS 

qN 

IS 

IS 

IS 
INNI 
NIS 
NIS 
NJIS 
NIS 
QN-RD 
IS 
IND 
qN nd 
IS 

IS 
NIS 
qN"nD 
ann) 
aN nd 
qN-nD 
ann) 
qNn) 
IS 
IN) 
ON*N) 


01 


33333 


— 


7 
3 


'SJJMOYS @ ‘Ul 'V OI 


or 6 ET uooN 
tz gI 8 
oS OI | zı r 
og 8 IPI 
oF 11 | 9 og 8 
EI LS r 
6r er | 1% uoon 
9 6c 8 
oz Sze r 
LS €1 | ze “PLN 
rv ør | gr 8 
6e Sr | ex y 
tr gI |I69 uooN 
Er Li | & 6S 8 
Zz S$ + 
b+ gr | bb PIN 
og ce 8 
gr re r 
gS 61 |C'EE uooN 
QI ov | FE 8 
or ıe | SE r 
8 IE PIN 
gS ær | Se 8 
PP Ez | os r 
96 ‚Li o&'sı 
eS te | LI 8 
91 Lı 4 
gt Lı PIN 
65 Sz | Lr 8 
ze Lı r 
SE Li UOON 
Sy LI 8 
es Li v 
eS gz | Li IPIA 
o Lı 8 
L Lr 4 
ti LI uooN 
og Lı 8 
Le Lr r 
1€ gi PIN 
6€ 61 8 
or og b 
95 Le | ıe uoon 
ov Le 8 
gt ge | 68 b 
ov 68 | ı€ IP 
1 LE 8 
SS of | LE v 


Gr 


pi 


€1 


er 


II 


or 


[ZND ARC. EXP. FRAM 


METEOROLOGY. 


H. MOHN. 


396 








eg MXN | eı & 6r UOON 

L'L NqMN | 01 € 9S 6S 8 

0'0I MN | €1 S Yr Lı 

ors MN | 8% % | 6 PIN 

g'II MNN | 12 EI 8 

go’ br MNN | 69 S QI + 

Cor NGMN | St 9 cz UOON 

Grr | NYIMN | 6 95 8 

gt Man | 6S L Le 12 gI 

Le MN | of ge PIN 

gt NqaM | OS 8 | 86 8 

6'L M 177126 |,88,09 + | $1 das 
. any i ord | ww | 5 ww |'>'d'ul amp 
INS | 3189 | vopang unof | wy M N 31 keq 
Bi 5 agem| A | ng | *suay | ay jo |APTeas| PA | Momaad 

«dia L 0 ey | deg | 'duay | 29 95 |] 3007 | 198] 'H | 2061 


BIS JO [Ag spno[D 'ssalg pur A 








"SNOILVAY3S90"-V3S 


1898— 1902. No. 4.] 


Page 59. 


67. 


69. 


70. 


76. 


The first line „Part II.“ 


1898. Oct. 5. Min. — 
12 - — 
16. - — 
1898. Nov. 2 - — 
2. Max. — 
1898. Dec. 14. Min. — 
27. - — 
% - — 
1899. Jan. 7. - — 
10. > — 
11. Max. — 
17. Min. — 
8 - — 
% - — 
Mean. - — 
1899. Mar. 13. - — 
Mean. - — 
1899. Apr. 8. - — 
% - — 
Mean. Max. — 
1899. May. 4. Min. — 
6. Max. — 
Mean. - — 
1899. June. 22. Min. — 
1899. July. 5. 
23. Max. 
Mean. Range 
1899. Oct. 27. Min. — 
Mean. - — 
1899. Nov. 26. — 
27. - — 
30. — 
1899. Dec. 4. — 
5 - =— 
8. — 
9% 2. = 
10. — 


ERRATA. 


18 to cancel. 


ERRATA. 


397 


10.5. Range. 7.0, read — 10.6 and 7.1. 
144. - 49 - — 161 - 66. 
157. - 90, - — 158 - 91. 
316. - 641, - — 319 - 64. 
22.1. 13, - — 10 - 838. 
33.8. Max. — 32.3. Range 1.5, read — 34.8, — 322 
and 2.6. 
31.5. Range 4.0, read — 31.7 and 4.2. 
31.7. - 34 - — 318 - 85. 
422. - 108 - — 349 - 35. 
340. - 7.5, — 31 - 7.6. 
9.5. - 93, - — 37 - 10.0. 
35.0. - 42 - — 359 - 51 
405. . 61, — 40.7 6.3. 
39.7. - 14 - — 418 - 3.5. 
36.5. - 6.3, — 368 - 66. 
343. - 58, — 354 - 69. 
349. - 7.0, — 3.0 - 71. 
256. - 51, - — 98 5.3. 
94.9. - 10.9, — 3.2 11.2. 
17.1, read — 17. 2 
25.5. Range 10,9, read — 95.7 and 11.1. 
12.7, - 108, - — 12 11.8. 
59. 65, - — 51 6.6. 
02. - 27, — 07 - 32 
23. - 48, 06 - 6.5. 
64. - 55, - 74 - 6.6. 
4.7, read 4.8. 
25.2. Range 8.0, read — 25.8 and 8.6. 
245. - 85 - — 246 - 8.6. 
343. - 66 - — 8346 - 69. 
35.4. Max. — 30.8. Range 4.6, read — 35.7, — 30.4 
; and 5.3. 
37.3. Range 5.9, read — 37.6 and 6.2. 
35.2. 72, - — 83583 - 738. 
323. - 60, - — 326 - 63. 
350. - 91, — 35.3 9.4. 
32.2. 45, - — 325 - 48. 
35.0. 7.8, — 353 - 81. 
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Page 76. 1899. Dec. 13. Min — 284. Range 46, read — 987 and 49, 


17. - — 80. - 110, - — 863 - 11.8. 
19. - — 897. - 75, - — 400 - 78. 
Al. - — 407. - 110 - —410 - 11.8. 
9. - —403 - 738 > — 406 - 76 
mW - —198 - 59, - — 991 - 62 
83. - — 126. - 11.1, - — 129 - 114 
9%. - — 150. - 66, - — 153 - 69 
30. - - 25 - 105, - —@8 - 108 
31. - — 95. - 75, - — 9928 - 78 
Mean. - — 327. - 95, - — 328 - 96 
77. 1900. Jan. 4. - — 712. - 96, - - 975 - 99 
5 + — 3849 - 96, +- +— 8352 - 99 
7. - — 8720. - 100, - -- 8373 - 103. 
8 - — 880. - 123, - — 383 - 126 
10. - — 368. - 107, - — 371 - 10 
11 - — 571. - 80, - — 8360 - 83 
12. - — 398. - 104, - — 401 - 107 
13. - — 400. - 104 - — 408 - 107 
14. - — 416. - 72 - —419 - 75 
15 — 25. - 106, - — 428 - 109 
16. - - 480. - 65, - -83 - 68 
9. - — 462. - 6% - —465 - 65 
2. - — 430. - 40 - - 4383 - 43 
93 .- —420. - 48 - —423 - 51 
% - — 431. - 46 - —484 - 49 
9% - — 498 - 59, - — 4383 - 64 
97. - — 350. - 65 - — 353 - 68 
2% - — 342 - 55, - — B45 - 58. 
30 — 824. - 924 - — 327 - 2927 
al - — 3829. - 94 - j— 402 - 97 
Mean. - — 38.1. - 70, - — 8383 - 12 
78. 1900. Feb. 1. - — 90. - 141, - — 398 - 144. 
4 - — 12. - 834 - — 75 - 831 
7 - 271. - 192, - — 930 - 195 
8 - — 78. - 70, - — 75 - 12 
10. - — 111 - 121, - — 114 - 124 
12 - - 35. - 85 - —-88 - 88 
13. -§ - 997 - 62 - - 30 - 65 
14. - - 999. - 64 - —- B2 - 67 
15. - — 305. - 138, — 808 - 141 
16. - — 365. - 60, - — 38 - 63 
17. - — 360. - 386 - — 363 - 39 
18. - - 360. - 70, - — 32 - 72 
2. - — 82.0. - 140 - — 323 - 143 
21 - — 322. - 62 - — 325 - 65 
3. . — 875. - 145, - — 878 - 148 
3 - — 41. - 88 ++ — 414 - 91. 
Mean. - — 26.2. Max. — 16.7. Range 9.5, read — 27.3, — 17.3 
and 10.0. 
79. 1900. Mar. 1. — 31.4. Range 6.0, read — 31.7 and 63. 
92 . — 3830. - 69 - — 3883 - 72. 
5 +l —-448. - 76, - —- 451 - 79. 
7 +- — DM. - 78 ++ — DA - 81 
8 + — 967 - 139, - — 270 - 142 
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Page 79. 1900. Mar. 9. Min. — 272. Range 9.8, 


10. 


21. 


SSESEEBN 


= 
® 
Ø 
=| 
6 


80. 1900. Apr. 


DID Se = 


929. 5th line from 


the 


— 870. - 68, 
— 392 - 63, 
- 400. - 68, 
— 383. - 58, 
— 192 - 83, 
— 249. - 65, 
— 30. - 60, 
— 245. - 88, 
— 290, - 68, 
— 322. - 95, 
— 985. - 115, 
— 280. - 115, 
— 305. - 98, 
— 985. 7.0, 
— 328. - 48 
— 314. - 89, 
— 870. - 9, 
— 885. - 110, 
— 362. - 129, 
— 99.1. 85, 
— 348. - 113, 
— 363. - 187, 


— 165. - 37, 
— A2. 8.1, 
— 38 - 105, 
— 248. - 97, 
— 993. - 113, 
— 309. - 157, 
— 172. - 47 
— 267. - 147, 
— 294. - 157, 
— 955. - 184, 
— 156. - 80, 


_ 936, - 136. 


read — 97.5 and 10.1. 


— 313 


11. 


13.9. 
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— 26.6. Max — 16.0 Range 10.6, read — 26.8, — 15.9 


top, frequence, read frequency. 


Printed may 1907. 


and 10.8. 





3 2044 048 681 142 . 








